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REVIEW OF THE LITERATURE 
General 
History 
The earliest report in the literature of swine dysentery was in 1921 
by Whiting et al. Other workers (Whiting, 1924; Murray et al., 1927; 
Whiting, 1928; Biester et al. 1935; Hofferd, 1935; Gray, 1939; Koen, 1939; 
Doyle, 1939; Bryant, 1939; Wilson, 1940; Truax, 1941; Murphy, 1941; 
Wilson, 1943) concurred with the findings reported in this first publica­
tion. Swine dysentery was described as a severe, mucohemorrhagic enter­
itis, occurring in all ages of weaned pigs, reproducible by feeding in­
fected whole colon from natural cases, and to which no specific etiologic 
agent could be assigned. Various etiologic agents and contributing 
factors were suggested: Balantidium coli (Gray, 1939; Mencheva and 
Sherkov, 1962), a viral agent (Agapov, 1940; Androw, 1940; Manninger 
et al., 1960), Clostridium perfringens toxin (Matthias, 1968), a lepto-
spire (Bertrand, 1952) and other spirochetes (Whiting et al., 1921; Murray 
et al., 1927; Biester et al., 1935), and other agents (Sofrenovic et al., 
1973b), but most commonly a vibrio (Whiting et al., 1921; Whiting, 1924; 
Whiting, 1928; Doyle» 1935; Hofferd, 1936; Bryant, 1939; Doyle, 1939; 
Koen, 1939; Wilson, 1940; Truax, 1941; Murphy, 1941; Wilson, 1943). In 
1944, Doyle reported that he was able to reproduce the disease with pure 
cultures of Vibrio coli. James and Doyle (1947) found that the disease 
was more consistently reproduced (50 of 60 pigs) if 5% gastric mucin was 
mixed with vibrio cultures. 
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Over the next 25 years, many reports were published associating 
vibrios with swine dysentery (Vianello, 1948; Schmid and Klingler, 1949; 
Doyle, 1950; von Ballmoos, 1950; van Ulsen, 1953; Schmid, 1954; Neumann 
and Steinborn, 1954; Hawk, 1955; Janowski, 1955; Erdos et al., 1955; 
Roberts, 1956a; Roberts, 1956b; Walz and Willinger, 1957; Birrell, 1957; 
Truszczynski, 1957; Schlegel, 1958; Deas, 1960; Gibbons, 1960; Roneus, 
1960; Curtis, 1962; Lussier, 1962; Sofrenovic, 1963; Loveday, 1964; 
Warner, 1965; Sorensen, 1970). Certain workers during this time, however 
(Andress and Barnum, 1968; Andress et al., 1968; Terpstra et al., 1968; 
Sofrenovic et al., 1973a), experienced failure in their attempts to re­
produce the disease with pure cultures of vibrios. Tesouro (1969), 
Taylor (1970), Blakemore and Taylor (1970), Todd et al. (1970), Roberts 
and Simmons (1970), Harris and Glock (1971), and Beer and Rutter (1972) 
noted the association of spirochetes with swine dysentery, as had others 
(Whiting et al., 1921; Murray et al., 1927; Biester et al., 1935). Taylor 
and Alexander (1971; Taylor, 1972) isolated, from a pig with swine 
dysentery, an anaerobic spirochete which was referred to as the "type a" 
or "type 1" spirochete. They succeeded in reproducing the disease in 
conventional and vibrio-free pigs with blood agar plate cultures of this 
organism. Harris et al. (1972a,b) isolated an anaerobic spirochete, 
initially designated the large spirochete, which was similar morphologi­
cally to Taylor's type 1 spirochete, and classified it as Treponema hyo-
dysenteriae. Clinical swine dysentery was reproduced by pure cultures of 
this organism and the lesions were characterized in specific-pathogen-
free pigs (Glock and Harris, 1972; Harris et al., 1972a). Other workers 
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also reproduced swine dysentery with pure cultures of T. hyodysenteriae, 
including Hamdy and Glenn (1974), Olujic et al. (1973), Olander et al. 
(1973), and Kinyon (1974). The disease has not yet been reproduced in 
germ-free pigs with pure cultures of T. hyodysenteriae (Harris et al., 
1972c; Brandenburg, 1974; Meyer et al., 1974). Recently, Meyer et al. 
(1975, 1976) reported success in germ-free pigs using T. hyodysenteriae 
in combination with 4 Gram-negative anaerobic bacteria. Thus, Treponema 
hyodysenteriae has been definitely established as a pathogen and as an 
etiologic component of swine dysentery. 
The etioloqic agent 
Treponema hyodysenteriae is a Gram-negative, oxygen tolerant anaerobe 
which is pathogenic and is stimulated in vitro by hydrogen (character­
istics which differentiate it from most other cultivable treponemes). The 
organism can be seen in smears of feces or colonic contents of infected 
pigs at 450-800X by darkfield or phase contrast microscopy. Effective 
stains include Giemsa, carbol fuchsin, and Victoria blue 4-R. In fixed 
tissues, silver stains, Goodpasture, and Victoria blue 4-R are effective 
(Harris, 1974). This affinity for dyes originally led investigators to 
place the organism in the genus Borrelia (Vallejo, 1969). 
T. hyodysenteriae possesses 2 or 3 turns and has 7-9 axial flagella 
which originate from each end and overlap in the middle, resulting in 
either a 7-14-7 or a 9-18-9 pattern. The cells average 327 nm in diam­
eter and 850 nm in length, with axial flagella (Kinyon, 1974). In wet 
mounts, snakelike movements are characteristic. In stained preparations, 
the organisms take on a gentle "S" or serpentine shape (Harris, 1974). 
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Nonpathogenic, "normal flora" treponemes which are morphologically 
very similar to pathogenic T. hyodysenteriae also exist. Taylor (1972) 
reported nonpathogenic isolate 4/71 to be different from pathogenic organ­
isms in drug sensitivity and hemolytic patterns. Kinyon (1974) and 
Kinyon et al. (1976b) reported that isolates from both normal and diarrheic 
dogs produced a "weak beta" hemolysis (as compared to "beta" hemolysis of 
pathogenic isolates) and failed to produce typical signs and lesions of 
swine dysentery when the dog isolates were inoculated into susceptible 
swine. 
Nonpathogenic treponemes were isolated from 20-40% of samples from 
pigs in 5 different herds (Kinyon et al., 1976b). Although these organ­
isms are seldom present in high numbers (greater than 10^ colony forming 
units per milliliter), their presence may lead to misdiagnosis of porcine 
enteric diseases. This may be of particular concern when diagnosis is by 
microscopic examination of wet smears of suspect colonic material, or when 
serological tests are used. Nonpathogenic isolates may be distinguished 
from pathogenic isolates by the different hemolytic pattern produced in 
blood agar, but most reliably by inoculation of susceptible swine (Kinyon 
et al., 1976a). 
Harris et al. (1976b) reported the use of intact colonic loops in 
naturally farrowed, cross-bred swine to test the virulence of isolates of 
T. hyodysenteriae. Loops were prepared in the spiral colon by ligating 
segments with nylon sutures, each segment separated by an interloop. 
Inoculum was introduced by using a syringe and needle. Following a 3 day 
incubation, pigs were necropsied and reactions in loops determined. An 
isolate was considered to be pathogenic if it produced gross and/or 
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histopathologic changes suggestive of swine dysentery in the intestinal 
mucosa. Fluid accumulation was considered to be supportive, but not 
necessary, in categorizing an isolate as pathogenic. 
The organism may be grown in liquid media, prepared aerobically or by 
prereduced anaerobically sterilized methods (Kinyon, 1974; Kinyon and 
Harris, 1974). Incubation is under 50% hydrogen and 50% carbon dioxide 
at 37°C. 
Isolation is best accomplished with material from acutely affected 
pigs. The most useful procedure has been reported by Kinyon (1974). 
Cultures are incubated anerobically, using cold palladium catalyst and an 
atmosphere of 80% hydrogen and 20% carbon dioxide at 37-42°C. Incubation 
at 42°C enhances growth and facilitates isolation (Kinyon, Joann M., 
personal communication). 
The clinical disease 
Four distinct clinical levels of swine dysentery have been observed 
(Sorensen, 1970). In its peracute form, sudden onset and rapid death are 
seen. 
The acute form, which is clinically most common, is characterized 
initially by depression, slight lack of appetite, and solid feces with 
mucus strands. Diarrhea follows with feces becoming yellow and soft to 
watery. In moderate to severe cases, darker feces are seen in 1 to 2 
days, due to the presence of blood; blood and mucus are frequently passed 
with feces. Depression increases, with concurrent loss of weight and 
increasing thirst. Shreds of necrotic epithelium are passed with the 
feces; shedding of diphtheritic membranes is occasionally observed. A 
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tail twitch, due to rectal and anal irritation, sunken flanks, and further 
diminished appetite are seen. With persistence of the disease, the ani­
mals become gaunt, further dehydrated and weak, with death ensuing, due 
to acidosis and consequent hyperkalemia (Glock, 1971; Harris and Glock, 
1975). 
The subacute form of swine dysentery involves loss of weight, un-
thriftiness, and a less marked diarrhea. The chronic phase is often seen 
following acute or subacute infections. Diarrhea, with passage of ne­
crotic mucus membranes, leads to progressive dehydration and emaciation. 
These pigs become stunted and unthrifty. 
Clinical symptoms appear to be cyclic (Harris and Glock, 1973); the 
disease often recurs 3 to 4 weeks after remission of clinical signs due to 
spontaneous recovery or treatment. 
Pathology 
Swine dysentery is a severe catarrhal enteritis with hemorrhage, 
affecting mainly 8 to 12 week old pigs (Glock and Harris, 1972; Harris 
et al., 1972a,b) and must be differentiated from nondysenteric enteritis 
or "necro" (Dunne, 1947). Lesions are limited to the large intestine and 
are characterized by extensive but superficial necrosis of the luminal 
surface and of the crypts of Lieberkuhn; varying amounts of blood and 
mucus are present, along with fibrin strands and areas of denuded epi­
thelium. Fibrin casts are occasionally seen in the lumen of the colon 
(Glock and Harris, 1972). Diphtheritic layers of necrotic material may be 
seen in older lesions, patches of which are sometimes dislodged, exposing 
areas of hemorrhage in the mucosa (Taylor, 1972), 
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Desquamation of epithelial surfaces is seen microscopically; Lussier 
(1962) reported that bacteria were associated with these cellular changes. 
Cellular exudate of inflammatory cells and red cells along with fibrin, 
necrotic epithelial cells, and bacteria form the diphtheritic membranes 
which are sometimes seen (Taylor, 1972). Necrosis is usually superfi­
cial, involving only the mucosa; there is no evidence for invasion or 
necrosis beyond the lamina propria (Glock and Harris, 1972), although 
edema and dilatation of blood vessels are sometimes seen (Taylor, 1972). 
Several workers (Glock, 1971; Glock and Harris, 1972; Glock et al., 1974; 
Taylor, 1972) have studied the lesions of swine dysentery by transmission 
electron microscopy. Spirochetes with the structural characteristics of 
T. hyodysentenae may be seen within epithelial cells; invasion takes 
place prior to death. Numerous spirochetes have been seen by scanning 
electron microscopy in tangled masses on epithelial surfaces (Kennedy 
et al.. 1973: Harris et al., 1976a). 
Hematological aspects of the disease have been investigated by Glock 
(1971) and Stamatovic et al. (1973). Red blood cell numbers are de­
creased, as are hemoglobin concentration and mean corpuscular hemoglobin 
concentration (MCHC). Hematocrits are increased and macrocytemias are 
seen. 
Models 
Pure cultures of T. hyodysenteriae inoculated parenterally into 
guinea pigs, rabbits, and mice have failed to produce clinical disease 
(Olander et al., 1973). Inoculation of pure cultures into germ-free mice 
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and gnotobiotic mice with Schaedler flora (8 nonpathogenic organisms) 
failed to produce disease (R. D. Glock and D. L. Harris, unpublished 
data). Joens et al. (1976b,c; Joens, 1976), however, were able to produce 
a swine dysentery-like syndrome in conventional guinea pigs by intra­




Swine dysentery was first noted in western Iowa in 1918 (Hofferd, 
1936) and now appears to have occurred on a worldwide scale (Warner, 
1965). The disease has been reported from every hog-raising area in the 
United States (Whiting et al., 1921; Whiting, 1924; Murray et al., 1927; 
Hofferd, 1936; Doyle, 1939; Gray, 1939; Doyle, 1950; Hawk, 1955; Warner, 
1965; Kinyon, 1974). In addition, swine dysentery has been reported in 
Russia (Agapov, 1940; Androw, 1940), Canada (Lussier, 1962; Andress and 
Barnum, 1968; Andress et al., 1968), Sweden (Roneus, 1960), Italy 
(Vianello, 1948), Switzerland (Schmid, 1954; Schmid and Klingler, 1949; 
von Ballmoos, 1950), France (Bertrand, 1952), South Africa (Loveday, 
1964), Yugoslavia (Sofren.ovic et al., 1973b; Sofrenovic, 1963; Olujicetal., 
1973), Holland (van Ulsen, 1953; Terpstra et al., 1968), Great Britain 
(Alexander and Taylor, 1969), Australia (Gorrie, 1946; Hindmarsh et al., 
1939; Roberts, 1956a; Roberts, 1956b; McLennan et al., 1938), Poland 
(Truszczynski, 1957; Janowski, 1955), Hungary (Erdos et al., 1955), Norway 
(Liven and Saxegaard, 1975), and Germany (Neumann and Steinborn, 1954; 
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Stadler, 1974). Geographic location has appeared to have no effect on 
occurrence of the disease, although severity may be variable, possibly due 
to differences in environmental stress (Roberts, 1956b; von Ballmoos, 
1950). Incidence and prevalence have been increased in dense areas of 
swine production (Warner, 1965). 
Lussier (1962) found that the disease occurred during every month of 
the year in Ontario, Hofferd (1936) suggested that, although the disease 
was observed throughout the year, it was less prevalent during the hot 
summer months. December through March seemed to be the months in which 
the disease was most prevalent (Schmid, 1954; Murphy, 1941; Hawk, 1955), 
possibly because these were the months which were most difficult for 
sanitation (Murphy, 1941). 
Swine dysentery may be temporally variable in incidence in an area; 
it may increase over a period of perhaps 5 years and then fade away, only 
to increase again at a later time (Alexander and Taylor, 1969). 
Reservoir 
The only known reservoir animal for swine dysentery is the pig 
(Simmons, 1972). Spirochetes have long been associated with enteric 
disease in dogs (Lucet, 1910; Jungherr, 1937; Harris and Kinyon, 1974). 
Kinyon (1974) isolated an organism with morphology similar to T. hyo-
dysenteriae from a case of diarrhea in a puppy. This organism failed to 
produce swine dysentery or a swine dysentery-like syndrome when inoculated 
into pigs and dogs, indicating that the dog was not a reservoir for swine 
infection. Other species (e.g., mice, rats, dats, and cattle) have been 
shown to harbor spirochetes, presenting the possibility that they may be 
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reservoirs or carriers (Harris, 1974). Treponemes have also been seen in 
turkeys dead of hemorrhagic enteritis (Espinasse and Redon, 1970). 
Carrier pigs are probably the most troublesome entity with which to 
deal in controlling the spread of the disease. Many authors have ad­
dressed themselves to this problem (Hofferd, 1936; Hawk, 1955; Gray, 
1939; Butler, 1969; Doyle, 1935; Koen, 1944; Simmons, 1972; Birrell, 1957; 
Lussier, 1962; Whiting, 1924). Feeder pigs added to a herd may be car­
riers of the disease; latent infections may become active under the 
stressful conditions of shipping (Koen, 1944; Sorensen, 1970; Simmons, 
1972; Whiting et al., 1921; Murphy, 1941; Doyle, 1939; van Ulsen, 1953; 
Whiting, 1924; Wilson, 1940; Loveday, 1964; Rosse, 1972). Quarantine and 
isolation of newly purchased swine are important. Some authors believe 
that dysentery may be maintained within a herd in which breeding stock 
remain as carriers of the infection following recovery, be it spontaneous 
or due to treatment (Hawk, 1955; Hofferd, 1936; Gray, 1939; Doyle, 1935: 
Birrell, 1957; Butler, 1969). No adequate means exist at present for de­
tection of asymptomatic carrier pigs (Harris and Glock, 1973; Harris and 
Glock, 1975). 
Environmental survival 
T. hyodysenteriae probably survives in certain natural and artificial 
environments for extended periods, but little experimental evidence exists 
to document this. Doyle (1935) observed that swine dysentery was particu­
larly persistent, year after year, when the same lots were used without 
lapses, although entirely new groups of pigs were introduced. Hofferd 
(1936) reported an outbreak in which all pigs (sick and well) were removed 
from an infected lot until the disease abated; the pigs were then put back 
11 
into the infected lot and the disease recurred in the herd; no pigs were 
held in a clean lot as controls. In another outbreak of the disease, a 
farmer divided a new shipment of pigs into 2 groups, placing 1 in feed-
yards where the disease had occurred regularly, and keeping the other 
away from this area. In the first group, 50% contracted clinical swine 
dysentery, while no disease occurred in the other group. Sometime later, 
after a long term continuous problem with swine dysentery, the farmer sold 
all his animals and cleaned and disinfected the premises. Two years after 
repopulation, he had had no further problems with the disease, indicating 
successful decontamination of the feedyards. 
Further evidence exists that the organisms are harbored on premises 
from year to year. Hofferd (1936) noted that infection due to environ­
mental exposure was possible for up to 3 years following contamination of 
certain environments. Lussier (1962) found that dysentery occurred on 
many farms which had purchased no pigs for years. Viable "large spiro­
chetes" were demonstrated by Stadler (1974) in manure samples from barns 
in which swine dysentery had occurred, but which had been unused for 7 
months. Exacerbations of the disease have occurred frequently when pigs 
have been allowed to run on sandy soil (Simmons, 1972); this may be re­
lated to survival of T. hyodysenteriae in the environment or is perhaps a 
dietary or physiological effect upon carrier pigs. 
Clock et al. (1975a) reported on the probable survival of the organism 
in anaerobic lagoons used for treatment of swine wastes, a notable factor, 
in that many swine production systems employ such lagoons for waste treat­
ment. In one experimental study, 6 pigs were given, as their sole source 
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of drinking water, effluent from an anaerobic lagoon, which was on a farm 
where both swine dysentery and salmonellosis were endemic. In 5 of the 5 
pigs, clinical signs of swine dysentery developed, and enteric shedding of 
large numbers of spirochetes with the characteristics of T. hyodysenteriae 
was noted (Glock and Schwartz, 1975). 
The bottom sediments may be the reservoirs for these pathogens. 
Smallbeck and Bromel (1975) found that coagulase positive staphylococci 
and Salmonella are more frequently isolated from sediments than from over­
lying waters. 
Krieger et al. (1975) reported that coliforms and Salmonella survive 
for 10 to 25 days in lagoons, dying then due to depletion of some essen­
tial growth factor. With land disposal of lagoon effluent (Smith et al., 
1974; Booram and Smith, 1974), fecal coliforms and fecal streptococci in­
creased steadily in numbers in the soil; the enterococci seemed to have a 
longer survival time (Smallbeck and Bromel. 1975). This indicated that at 
least some fecal organisms could compete with the soil flora and left open 
the possibility of pathogen survival in the soil. 
Wood (1970) studied the survival of Erysipelothrix rhusiopathiae in 
the soil of swine rearing pens. He found that the organisms were present 
in soil and manure of these pens, not only following the occurrence of 
swine erysipelas, but also on farms where the disease had not been diag­
nosed for at least 5 years. Erysipelothrix rhusiopathiae was found to 
die off rather quickly in the soil of swine pens, indicating that the 
source is the feces of the pigs themselves. 
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Mode of transmission 
Swine dysentery is a disease of large populations of pigs crowded 
together (Alexander and Taylor, 1969); high stocking density and poor 
hygiene accentuate the severity of the disease (Simmons, 1972). In herds 
where the traffic is largely in feeder pigs, epidemics are common and 
severe; the disease may be endemic under such conditions (Lussier, 1962). 
The spread of swine dysentery has fallen into 2 contact classes: 
with (1) infected individuals and with (2) infected environments. Mild 
cases are probably the most prevalent form in poor premises where manure 
piles up, possibly due to spirochetal interaction with feces and its 
components, yielding a lowered infectivity (Alexander and Taylor, 1969). 
However, as more and more pigs develop clinical signs, greater doses of 
the infective inoculum collect, overcoming the resistance of more and more 
animals (Alexander and Taylor, 1969). 
As has been previously mentioned, stockyard and salebarn pigs have 
been prime sources for introduction of the disease into susceptible herds 
(Wilson, 1940; Whiting, 1928; Whiting et al., 1921). Ultimately, spread 
is by ingestion of fecal contaminated feed (Sorensen, 1970). 
Gorrie (1946) and Terpstra et al. (1968) have demonstrated trans­
mission of the disease by pen contact with swine free of clinical signs of 
swine dysentery. The disease may (Hofferd, 1936) or may not (Terpstra 
et al., 1968) be transmitted by way of contaminated environments. 
Livestock caretakers may spread the disease from swine in one pen to 
those in another by way of contaminated clothing and boots (Whiting 
et al., 1921; Curtis, 1962; Terpstra et al., 1968; Harris and Glock, 
1975). 
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Bryant (1939) noted that the causative agent of swine dysentery was 
probably carried into salebarns, not only by animals, but by the people 
who followed the sales. He recognized the importance of this in the 
spread of the disease from farm to farm; livestock producers were urged to 
avoid introduction of swine dysentery into herds by "hog powder vendors," 
passing from one farm to the next and carrying the disease with them. 
Certain controlled rearing setups have been shown to be greater 
hazards than others to the spread of swine dysentery. Simmons (1972) 
cited units with communicating dung areas and built for floorfeeding as 
being favorable to disease spread. When hogs are allowed access to con­
taminated manure, spread was a virtual certainty (Whiting, 1924). Gutter 
flush systems, utilizing recycled water from anaerobic waste treatment 
lagoons, represented a further means for spread of swine dysentery (Clock 
et al., 1975a; Clock and Schwartz, 1975). 
Various other means of environmental transmission have been reported: 
contamination of creeks (Hofferd, 1936; Bryant, 1939; Truax, 1941), other 
stream pollution (Bryant, 1939), various means of surface drainage from 
feedlots (Truax, 1941; Hofferd, 1936), spreading manure, and contamination 
of the water supply (Hofferd, 1936). Morales et al. (1976) demonstrated 
T. hyodysenteriae within Balantidium coli from pigs with swine dysentery. 
Incubation period 
The incubation period for swine dysentery is quite variable depending 
upon the situation. Whiting et al. (1921) as well as Doyle (1939), re­
ported incubation periods in field cases varying from 7 to 60 days; other 
estimates range from 7 days (Truax, 1941) to 14 days (Sorensen, 1970) to 
approximately 30 days (Doyle, 1935). This variation may be explained in 
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part by variation in virulence of the infective strains of the organisms 
and in part by the degree of host exposure (Sorensen, 1970). Experi­
mentally, the incubation period has a wide range: 2-10 days with crude 
inoculum (Glock, 1971), 3-7 days with broth cultures (Joens, 1976), and 
3-25 days with blood agar plate cultures (Kinyon, 1974). These experi­
mental variations appear to be a function of the inoculating dose 
(Whiting, 1924; Glock, 1971). 
Period of communicability 
The course of the clinical disease has been ordinarily from 2 days to 
2 weeks (Whiting et al., 1921; Doyle, 1939) but has extended to 3 to 4 
weeks or longer in chronic cases (Sorensen, 1970). 
The period of communicability of swine dysentery has not been deter­
mined. In experimental cases, T. hyodysenteriae was seen in smears from-
rectal swabs taken up to 72 hours before manifestation of clinical signs 
(Glock, 1971; Taylor, 1972; Kinyon, 1974; Joens, 1976). A cyclic pattern 
was often seen in observation of clinical symptoms after their initial 
development (Harris and Glock, 1973); relapses were frequent and are 
characteristic of the disease (Doyle, 1939; Schlegel, 1958; Gibbons, 
1960; Sorensen, 1970). These relapses have been caused by dietary 
(Hofferd, 1936; Keen, 1944; Whiting et al., 1921) or environmental factors 
(Simmons, 1972; Hofferd, 1936). Hence, it has been difficult to determine 
when an infection has terminated and when it has lapsed into latency. 
Several workers have shown that most pigs shed T. hyodysenteriae (based on 
microscopic examination) only during the phase of the disease when blood 
and mucus were seen in the feces (Glock and Harris, 1972; Kinyon, 1974; 
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Akkermans and Pomper, 1973; Joens, 1976). Certain pigs, however, shed the 
organism in low numbers for periods up to 30 days without exhibiting 
clinical signs. 
Recrudescence (following treatment or spontaneous recovery) has 
allowed swine dysentery to remain endemic in a herd (Hawk, 1955; Warner, 
1965; Butler, 1969; Harris et al., 1972a,b). Chemotherapy may only 
modify the disease, not eliminate it (Loveday, 1964; Langham et al., 
1952; Doyle, 1954; Olson, 1974). Hence, there have been arguments for 
(Harris and Glock, 1973; Sorensen, 1970) and against (Curtis, 1962) 
prophylactic medication of feed and water. 
Susceptibility and resistance 
Morbidity and mortality rates for swine dysentery have been shown to 
be affected by the age of the pigs, younger animals being more susceptible 
and showing higher rates in both categories (Sorensen, 1970). 
A very high morbidity rate has been seen, especially where swine have 
been crowded (Gibbons, 1960); the rates have reached 100%, but usually 
ranged from 30-40% (Curtis, 1962) to 75% (Lussier, 1962). 
Mortality has also been variable, averaging 60% in newly weaned pigs 
(Whiting et al., 1921; Hofferd, 1936; Doyle, 1935; Doyle, 1939; Murphy, 
1941; Truax, 1941; Gibbons, 1960; Lussier, 1962) and 10% in feeder pigs 
and older pigs (Whiting et al., 1921; Doyle, 1939; Roberts, 1956a; 
Loveday, 1964; Curtis, 1962; Roneus, 1960). If the disease remained 
endemic for a year or more, at least 25% mortality was experienced 
(Whiting et al., 1921; Doyle, 1939). Sanitation has played a role in 
determining total mortality; Hofferd (1935) reported 90% mortality on 
premises with poor sanitary conditions. 
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Enteric disease in pigs has been prominent at 3 ages: early post­
natal, at 3 weeks of age, and post-weaning (Stevens, 1953). Swine dysen­
tery has usually been reported in pigs 7-14 weeks of age (Warner, 1965; 
Sorensen, 1970; Deas, 1960; Lussier, 1962) and weighing 25-100 kg (Schmid, 
1954; Wilson, 1940; Roneus, 1960). Cases in this age group of pigs have 
usually been more severe (Hawk, 1955). 
The disease has been seen in all systems of management and in swine 
on various diets (Deas, 1960). No work has been reported on breed sus­
ceptibility, but there has been no apparent reason to suspect variability 
in breed resistance or severity (Sorensen, 1970). Alexander and Taylor 
(1969), on the other hand, reported variable susceptibility among similar 
pigs. Hofferd (1936) believed that susceptibility was increased by cer­
tain vaccinations. 
No natural immunity has been shown to swine dysentery, according to 
Hofferd (1936), although resistance to challenge by a low percentage of 
pigs from herds with no recent history of swine dysentery has been noted 
(Gorrie, 1946). Some workers have considered that recovery does not yield 
protection from subsequent infection; however, recent findings do not bear 
this out. Olson (1974) found that swine which recovered naturally or were 
treated at the height of infection developed a resistance to rechallenge. 
Harris and Glock (1973) reported similar findings. Joens (1976) reinocu-
lated, with pure cultures of pathogenic T. hyodysenteriae, isolate B204, 
pigs which had recovered from swine dysentery. Of 29 pigs inoculated, 
only 3 developed swine dysentery. 
Joens (1976) inoculated pigs intragastrically 18 times with patho­
genic T. hyodysenteriae strain B78, which had lost virulence due to sus-
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tained maintenance in vitro. Subsequently, when these pigs were chal­
lenged with pathogenic T. hyodysenteriae, isolate B204, all developed 
typical clinical signs and lesions of swine dysentery. Hudson et al. 
(1974) reported similar findings, using isolate A-1 for both oral vaccina­
tion (high passage) and subsequent challenge (low passage). Parenteral 
immunization (Joens, 1976; Glock et al., 1975b) has been equally lacking 
in promise. 
Glock et al. (1976) reported partially successful immunization of 
pigs by intravenous administration of suspensions of T. hyodysenteriae. 
Onset and duration of diarrhea, dysentery, and cachexia were delayed as 
compared to control animals. 
Control 
Since no practical means of immunization exists, control of swine 
dysentery without chemotherapy has hinged largely on the development of 
techniques for detection of carrier pigs. No adequate techniques exist 
at present. 
The fluorescent antibody (FA) test, both by direct and indirect pro­
cedures has been evaluated as an aid in the diagnosis of swine dysentery 
and for detection of carrier pigs (Terpstra et al., 1968; Akkermans and 
Pomper, 1973; Hunter and Clark, 1975; Saunders and Hunter, 1974; H0gh and 
Knox, 1976; R. D. Glock, unpublished data). Feces, however, must be of ab­
normal consistency (Akkermans and Pomper, 1973) and spirochetes must be 
present in such numbers as to allow their detection in direct smears by 
phase contrast microscopy before they could be detected by FA microscopy. 
Nonspecific cross-reactions with nonpathogenic T. hyodysenteriae have 
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probably occurred in both microscopic tests (Alexander et al., 1976; 
Goudswaard and Cornelisse, 1973; Joens, 1976; R. D. Glock, unpublished 
data) limiting their usefulness. 
A serum agglutination test has been developed (Hunter and Saunders, 
1973). Using an antigen prepared from an isolate of T. hyod.ysenteriae 
shown to be pathogenic for pigs, significant differences were found be­
tween agglutinating antibody titers in pigs on farms with a past history 
of swine dysentery, in pigs on farms free from swine dysentery, and in 
pigs from specific-pathogen-free herds. 
Joens (1976; Joens et al., 1975; 1976a) has also developed an agglu­
tination test. Using merthiolate inactivated T. hyodysenteriae, virulent 
isolate B204, as the antigen, test sera were evaluated using equal volumes 
(0.05 ml) of serum, antigen, and phosphate buffered saline diluent. 
Agglutination reactions were read macroscopically after 22-28 hours incu­
bation at 37°C. Cross-reactions do not appear to be of significance with 
this test. 
Tests which have involved evaluation of rectal swabs may have lacked 
sensitivity as well as specificity. In salmonellosis, the carrier state 
has not always correlated with presence or absence of the organism in 
rectal swabs. Stress apparently promoted the appearance of the Salmonella 
in the rectum (Hansen et al., 1964; Williams and Newell, 1970). In com­
parisons of rectal swabs and post slaughter cecal swabs, Williams and 
Newell (1970) found 5% positive rectal swabs (taken on the farm) and 30% 
positive cecal swabs (taken from the same pigs at the packing house). 
Gal ton et al., (1954) reported similar findings. 
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Sanitation has been emphasized as essential to the control of swine 
dysentery (Keen, 1939; Butler, 1969; Hofferd, 1936; Stadler, 1974). 
Hofferd (1936) reported that cleaning and sanitation led to abatement of 
the disease. The most difficult months for maintaining sanitary condi­
tions were often most favorable for persistence of the disease (Murphy, 
1941). 
There has been general agreement that newly purchased pigs should be 
isolated for 2-3 weeks to prevent introduction of swine dysentery into a 
herd (Hofferd, 1936; Doyle, 1939; Wilson, 1940; Murphy, 1941; Sorensen, 
1970). Transmission during an outbreak has been minimized by isolation 
of well pigs (Wilson, 1940; Butler, 1969). Pigs which have recovered from 
the disease should not be sold as feeders, but should be fed to market 
weight and sent to slaughter; during this time, the entire herd should be 
under quarantine (Butler, 1969). 
Isolation of Spirochetes 
Treponemes 
Treponemes have seldom been encountered in pure culture, frequently 
being associated with high bacterial populations (Ecker and Weed, 1931; 
Kinyon, 1974). Methods for their isolation and purification frequently 
have relied on the motility and small size of treponemes (Kinyon, 1974). 
Various methods of isolation have been reported: centrifugation 
(Ecker and Weed, 1931; Thomas et al., 1971), dilution (Kast and Kolmer, 
1940; Kinyon, 1974), electrophoresis (Schmale et al., 1970), washing of 
treponeme-containing particles, growth through Reichel or Berkefeld N 
candles (Ecker and Weed, 1931), and passage of treponeme-containing 
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material through filters (Wichelhausen and Wichelhausen, 1942; Chandler 
and Clark, 1970; Taylor, 1972; Harris et al., 1972b; Harris, 1974; Kinyon, 
1974; Hunter and Ross, 1972; Todd et al., 1971). 
Suspensions containing treponemes may be applied to filters placed on 
the surface of an agar medium. Migration of the organisms through the 
filter results in subsurface growth in the agar in pure colonies 
(Wichelhausen and Wichelhausen, 1942; Loesche and Socransky, 1962; 
Smibert, 1971; Smibert, 1973b; Saheb and Richer-Massicotte, 1972; Todd 
et al., 1970; Hunter and Ross, 1972). 
The use of well plates and their variations was reported by Rosebury 
and Foley (1941), Hampp (1943), Hanson and Cannefax (1965), Hanson (1970), 
and Smibert (1973b). Wells were cut into agar and filled with contami­
nated suspensions of treponemes. The treponemes migrated into the agar 
and away from the contaminants. 
Further work with purification by filtration has been done by Harris 
et al. (1972a,b; Harris, 1974) and Kinyon (1974), for isolation of T. 
hyodysenteriae. Preparations of colonic scrapings were passed through 
cellulose acetate filters with increasingly smaller pore sizes. Spiro­
chetes were able to pass through filters which ultimately held all other 
bacteria. The filtrates were incubated anaerobically on bovine blood 
agar. 
The use of selective compounds has been reported by several workers. 
Ecker and Weed (1931) reported the use of 70% alcohol and aniline dyes to 
kill or inhibit contaminants. Arsphenamine and neoarsphenamine were in­
cluded in media to stimulate growth of treponemes. Smibert (1973b) used 
nalidixic acid, polymyxin B, cycloserine, furacin, and sulfa drugs, and 
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Hanson (1970) used polymyxin B to retard growth of commensal non-
treponemes. Crystal violet was also added to inhibit growth of Borrelia-
like organisms. Abramson and Smibert (1971a,b,c) and Smibert (1973a) have 
tested several strains of treponemes against a variety of compounds and 
have found a few cases of resistance. Harris and Kinyon (1975) tested the 
in vitro sensitivity of T. hyodysenteriae to various drugs. 
Other spirochetes 
Leptospiras may be isolated from specimens which are not grossly con­
taminated by inoculation into media such as Ellinshausen's, Stuarts, or 
Fletcher's. Selective agents such as 5-fluorouraci1 (Johnson and Rodgers, 
1964, Shotts, 1975), neomycin, sulfathiazole, and cycloheximide (Shotts, 
1976) have been added to the media singly or in combinations to aid in 
isolation when specimens were grossly contaminated. When isolating 
leptospira from the environment, animal inoculation has been used for 
pathogens, while filtration of specimens and inoculation of double 
strength media has been used to isolate saprophytes (Shotts, 1976; Henry 
et al., 1971). 
Certain relapsing fever Borreliae have been isolated by inoculation 
of blood from affected animals into a complex broth medium. Greater than 
800 organisms have been required to initiate growth (Kelly, 1976). 
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SELECTIVE ISOLATION OF TREPONEMA HYODYSENTERIAE 
Introduction 
Adequate methods for the detection and study of carrier pigs do not 
exist. Serological tests will necessarily be of limited value since 
cross-reactions between pathogenic T. hyodysenteriae and other oganisms 
probably occur (Alexander et al., 1976; Hunter and Saunders, 1973; 
Goudswaard and Cornelisse, 1973; Joens, 1976). Methods developed for 
isolating T. hyodysenteriae from the colons of pigs with acute swine 
dysentery (Kinyon, 1974; Harris, 1974; Harris et al., 1972b) will allow 
only sporadic isolation of the organism when it is present in low numbers, 
although incubation of plates at 42°C enhances isolation (Kinyon, Joann 
M., personal communication). A means of isolating T. hyodysenteriae from 
carrier pigs is necessary and will serve both as a tool itself and as an 
aid in evaluating the serological procedures mentioned above. The desired 
end result is a tool which will allow epidemiologic investigations of 
swine dysentery, perhaps leading to eradication of the disease. 
Approach 
Compounds were evaluated as to their effect in varying concentrations 
on pure cultures of T. hyodysenteriae, some by incorporation into a broth 
medium, some by incorporation into agar, and some by both methods. The 
effects of these compounds on the normal flora of swine feces and on the 
flora present in acute swine dysentery were also noted. Compounds showing 
little or no inhibition of T. hyodysenteriae, but useful inhibition of 
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other flora were studied further for possible inclusion in a selective 
agar mediur. 
Preliminary Work 
Materials and methods 
Compounds to be tested were chosen on the basis of (1) previous work 
showing them to be noninhibitory to treponemes of (2) their inclusion in 
another selective medium. A stock solution of each compound was prepared 
in an acceptable solvent (Table 1) at 10 times the desired final concen­
tration of compound (for testing in a liquid medium) or 20 times the de­
sired final concentration (for testing in an agar medium). Solutions were 
sterilized by filtration through a 450 nm pore diameter cellulose acetate 
membrane filter. For a list of sources for the compounds tested, see 
Table 2. 
Liquid medium A method developed by Harris and Kinyon (1975) for 
testing the sensitivity of T. hyodysenteriae to various concentrations of 
drugs and other compounds was used. Trypticase soy broth (TSB)^ was 
prepared by prereduced anaerobically sterilized methods, without added 
cysteine or resazurin (PRAS-CF-TSB), and tubed in 2.8 ml amounts under 
deoxygenated nitrogen. 
Five originally pathogenic isolates of T. hyodysenteriae (B78, 
B179, B140, B204, and B159), which had lost virulence due to a high number 
of i_n vitro passages, were grown in aerobically prepared TSB (Kinyon and 
Harris, 1974) under an atmosphere of deoxygenated 50:50 H2:C02, with 10% 
^BBL, Cockeysville, MD. 
Table 1. Effect of various compounds in a broth system on five pathogenic isolates of Treponema 
hyodysenteriae 
Drug Solvent 
B78 B179 B140 B204 8169 
MIC® MBCb MIC MBC MIC MBC MIC MBC MIC MBC 
Sodium azide HgO 100^ 500 100 100 100 100 100 log 100 100 
Nalidixic acid 1 N NaOH 500 1000 100 100 100 Rd 500 Rd 500 1000 
Crystal violet HgO 1 1 0.1 0.1 1 1 1 1 1 1 
Thallium acetate H2O 10 10 10 10 10 100 10 100 10 10 
Cycloserine 10 100 1 10 10 10 10 10 10 10 
Sodium lauryl 
Rd sulfate H2O 10 100 10 100 10 10 100 10 10 
Sodium citrate H2O 20000 20000 RG Rd 20000 20000 Re Re Re Re 
5-fluorouracil H2O 10 100 1 1 1 1 1 100 1 1 
Novobiocin H2O 10 10 10 10 10 100 10 100 10 10 
Brilliant green H2O 10 10 10 10 10 10 10 10 NOf ND 
Tergitol9 HgO R R R R R R R R ND ND 
Sodium thiosulfate H2O 1000 1000 1000 1000 1000 1000 1000 1000 Rh Rh 
^Minimum inhibitory concentration. 
'^Minimum bactericidal concentration, 
^mcg/ml. 
^Resistant at 1000 mcg/ml. 
^Resistant at 20,000 mcg/ml. 
f Not done. 
^Resistant at 10 mcg/ml. 
^Resistant at 10,000 mcg/ml. 
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Natl. Aniline and Chem., NYC, NY 
Fisher, Fairlawn, NJ 
Sigma, St. Louis, MO 
Sigma, St. Louis, MO 
Sigma, St. Louis, MO 
Sigma, St. Louis, MO 
Sigma, St. Louis, MO 
Sigma, St. Louis, MO 
Baker, Phillipsburg, NJ 
Fisher, Fairlawn, NJ 
Nutritional Bio., Cleveland, OH 
Mallinkrodt, St. Louis, MO 
Upjohn, Kalamazoo, MI 
Sigma, St. Louis, MO 
K&K Labs, Jamaica, NY 
fetal calf serum (FCS)J Inoculum was 36-48 hour culture of T. hyo-
dysenteriae in this medium, incubated at 37°C. At the time of use, the 
inoculum was serially diluted in sterile phosphate buffered saline (PBS; 
0.01 M, pH 7.4) and, using a calibrated loop, 0.01 ml amounts plated on a 
2 quarter plate of trypticase soy agar containing 5% citrated bovine blood 
p (TSA). Plates were incubated in vented GasPak jars at 37 or 42°C under 
an atmosphere of 80:20 H2:C02 attained by evacuation and refilling of the 
jars (Kinyon, 1974). Plates were examined 3 times at 2 day intervals. 
Only data obtained using cultures containing lO^-lO? colony forming units 
(CLIF)/ml were considered acceptable. 
Using an anaerobic inoculator with 10 canulas (Figure 1), 0.4 ml each 
of drug solution (at 10 times the desired final concentration), T. hyo-
dysenteriae culture, and FCS were added to tubes of PRAS-CF-TSB, in 
duplicate for each concentration, providing a 1:10 dilution of each added 
componant. Controls were provided by substitution of sterile PBS for the 
drug solution. An atmosphere of deoxygenated 50:50 H2:C02 was used, with 
incubation of inoculated tubes at 37°C for 3 days. After this incubation 
period, cultures containing drug were compared to controls and the minimum 
inhibitory concentration (MIC) determined (i.e., the tube containing the 
lowest dilution of the drug which showed less growth than the control 
tube). If results were not identical in duplicate samples, the compound 
was reevaluated. 
^Gibco, Grand Island, NY. 
^BBL, Cockeysville, MD. 
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Figure 1. Anaerobic inoculator with 10 canulas used in evaluation of 
compounds in liquid medium 
Using a calibrated loop, 0.01 ml of liquid from each tube was plated 
on a quarter plate of freshly prepared TSA and incubated as above. 
GasPaks were opened 3 times at 2 day intervals and plates examined for 
growth of T. hyodysenteriae. The minimum bactericidal concentration 
(MBC) was determined to be the lowest dilution of drug which did not 
allow growth of T. hyodysenteriae on TSA. 
Agar medium Plates were prepared by adding trypticase soy agar to 
10% less water than was called for in the manufacturer's directions. This 
mixture was then boiled, autoclaved, and cooled to 45-50°C. Citrated 
bovine blood (5% v/v) and drug solution at 20 times the desired final 
concentration (5% v/v) were added and the plates poured. The plates were 
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dried for 30 minutes before use by opening them in an inverted position in 
an incubator. If not used on the day of preparation, plates were stored 
overnight in a GasPak jar at 37°C, using a GasPak Generator envelope^ to 
provide a H2:C02 atmosphere. 
Since it was often desirable to prepare individual plates, trypticase 
soy agar was also prepared by an alternate method. The agar was dis­
solved and boiled as above, but was then tubed in 18 ml amounts in large 
screw-capped tubes. After autoclaving, these tubes were stored at room 
temperature. For use, agar was melted in a boiling water bath and cooled 
at 45-50°C. One ml each of citrated bovine blood and drug solution (at 
20 times the desired final concentration) were then added and the plate 
poured, dried and used as above. 
If more than one drug was to be used in the same plate, preparation 
(both for a large number of plates and for individual tubes) was the same ex­
cept that for each drug, 5% of the water was left out at the onset, and, for 
individual plates, tubes contained 1 ml less agar for each additional drug. 
Inocula Plates were inoculated with a variety of materials. 
One gram samples of normal feces from both specific-pathogen-free (SPF) 
and conventional pigs were diluted in PBS and plated, using a 0.01 ml 
calibrated loop, to determine viable numbers of normal fecal flora. In a 
few cases, pure cultures of T. hyodysenteriae, isolate B204, were mixed 
with the feces, which were then diluted as above. Also used as inocula 
were one gram samples of colonic mucosal scrapings from pigs with acute 
swine dysentery, which were diluted in PBS and plated as above. 
^BBL, Cockeysville, MD. 
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Inoculated plates were incubated as described above. 
Results 
Data obtained by testing compounds in the broth medium are seen in 
Table 1. Consistent high-level resistance of T. hyodysenteriae to in­
hibitory effects were seen only with sodium citrate (15,000-20,000 
mcg/ml), sodium thiosulfate (10-100 mcg/ml), and naladixic acid (10-500 
mcg/ml). 
In the agar medium (Table 3) spectinomycin proved to be the only 
compound which provided useful inhibition of flora (3-4 logsio) and yet 
did not inhibit T. hyodysenteriae (less than or equal to 1 logio). 
Development of Selective Medium TSA-S 
Introduction 
Upon discovering that spectinomycin exerted an inhibitory effect on 
colonic flora in the pig (both healthy pigs and in those with acute swine 
dysentery) and that it showed little effect on T. hyodysenteriae, it was 
incorporated into the agar system at various concentrations and with a 
wider variety of inocula. 
Materials and methods 
A stock solution containing 20,000 mcg/ml specinornycin activity was 
prepared by dissolving spectinomycin (activity 620-640 mcg/mg) in double 
distilled water, followed by filter sterilization (450 nm pore diameter 
cellulose acetate membrane filter). This solution was stored indefinitely 
at 4°C. 
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Table 3. Effect of various concentrations of various compounds in an agar 
system on Treponema hyodysenteriae and on the flora in normal 
and diseased pigs 
Drug Level® Temperature 
T. hyodys-
enteriaeb Other floraC Sample 
Crystal violet 0 37 ND^ 1.5 X 109 Feces® 
1 37 ND 1.3 X 109 Feces 
10 37 ND 1.0 X 108 Feces 
Crystal violet 0 42 ND 2.2 X 109 Feces 
1 42 ND 6.0 X 108 Feces 
10 42 ND 6.0 X 108 Feces 
Crystal violet 0 37 ND 1.0 X 107 Colonf 
1 37 ND 4.0 X 108 Colon 
10 37 ND 8.0 X 105 Colon 
Crystal violet 0 42 ND 1.0 X 108 Colon 
1 42 ND 3.0 X 107 Colon 
10 42 ND 1.2 X 105 Colon 
Nalidixic acid 0 37 ND 1.5 X 109 Feces 
1 37 ND 2.0 X 109 Feces 
10 37 ND 2.6 X 109 Feces 
100 37 ND 1.6 X 109 Feces 
Nalidixic acid 0 42 ND 2.2 X 109 Feces 
1 42 ND 4.0 X 108 Feces 
10 42 ND 1.5 X 109 Feces 
100 42 ND 2.0 X 108 Feces 
Nalidixic acid 0 37 ND 1.0 X 107 Colon 
1 37 ND 4.5 X 108 Colon 
10 37 ND 7.0 X 108 Colon 
100 37 ND 1.0 X 108 Colon 
®mcg/ml. 
^Number of T^ hyodysenteriae per gram. 
^Number of bacteria other than T. hyodysenteriae per gram. 
^Not done. 
^Normal feces from unaffected pigs. 
^Colonic mucosal scrapings from pigs with acute swine dysentery. 
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Table 3. (Continued) 
Drug Level Temperature 
T. hyodys-
enteriae Other flora Sample 
Nalidixic acid 0 42 ND 1.0 X QS Colon 
1 42 ND 2.0 X 07 Colon 
10 42 ND 5.0 X 07 Colon 
100 42 ND 2.0 X 07 Colon 
Sodium azide 0 37 ND 1.5 X 09 Feces 
1 37 ND 1.2 X 09 Feces 
10 37 ND 1.1 X 09 Feces 
Sodium azide 0 42 ND 2.2 X 09 Feces 
1 42 ND 1.4 X 09 Feces 
10 42 ND 1.2 X 09 Feces 
Sodium azide 0 37 ND 1.0 X 07 Colon 
1 37 ND 6.0 X 07 Colon 
10 37 ND 1.0 X 07 Colon 
Sodium azide 0 42 ND 1.0 X 08 Colon 
1 42 ND 7.0 X 07 Colon 
10 42 ND 4.0 X 07 Colon 
Thallium acetate 0 37 ND 1.5 X 09 Feces 
1 37 ND 2.7 X 09 Feces 
10 37 ND 5 0 X 08 Feces 
Thallium acetate 0 42 ND 2.2 X 09 Feces 
1 42 ND 5.0 X 08 Feces 
10 42 ND 3.0 X 08 Feces 
Thallium acetate 0 37 ND 1.0 X 08 Colon 
1 37 ND 4.0 X 07 Colon 
10 37 ND 1.2 X 09 Colon 
Thallium acetate 0 42 ND 1.0 X 08 Colon 
1 42 ND 2.0 X 08 Colon 
10 42 ND 3.0 X 08 Colon 
Erythromycin 0 37 ND 1.5 X 09 Feces 
1 37 ND 1.6 X 09 Feces 
10 37 ND 1.4 X 09 Feces 
100 37 ND 9.0 X 08 Feces 
1000 37 ND 2.0 X 08 Feces 
Erythromyci n 0 42 ND 2.2 X 09 Feces 
1 42 ND 1.0 X 09 Feces 
10 42 ND 2.5 X 09 Feces 
100 42 ND 5.0 X 08 Feces 
1000 42 ND 4.0 X 08 Feces 
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Table 3. (Continued) 
T. hyodys-
Drug Level Temperature enteriae Other flora Sample 
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^No T^ hyodysenteriae detected. 
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Table 3. (Continued) 
Drug Level Temperature 
T. hyodys-
enteriae Other flora Sample 
Novobiocin 0 37 108 2.0 X 10^ Feces 
1 37 10® 3.0 X 108 Feces 
10 37 10® 2.0 X 10^ Feces 
100 37 6.0 X 10^ Feces 
Novobiocin 0 42 108 1.7 X 109 Feces 
1 42 108 1.0 X 109 Feces 
10 42 108 6.0 X 108 Feces 
100 42 5.0 X 107 Feces 
Novobiocin 0 37 10® 1.0 X 10^ Colon 
1 37 10® 1.0 X 10^ Colon 
10 37 108 2.0 X 108 Colon 
100 37 8.0 X 108 Colon 
Novobiocin 0 42 108 2.3 X 107 Colon 
1 42 108 3.0 X 107 Colon 
10 42 107 4.0 X 107 Colon 
100 42 1.0 X 107 Colon 
Crystal violet: 
108 2.0 X 109 sodium azide 0:0 37 Feces 
10:10 37 — — 3.0 X 108 Feces 
10:1 37 — — 2.0 X 107 Feces 
1:10 37 2.5 X 10^ Feces 
1:1 37 1.5 X 109 Feces 
Crystal violet: 
108 1.7 X 109 sodium azide 0:0 42 Feces 
10:10 42 — — 3.0 X 107 Feces 
10:1 42 — — 4.0 X 107 Feces 
1:10 42 108 1.0 X 109 Feces 
1:1 42 108 3.5 X 109 Feces 
Crystal violet: 
108 sodium azide 0:0 37 1.0 X 107 Colon 
10:10 37 — — 1.0 X 108 Colon 
10:1 37 — — 5.0 X 108 Colon 
1:10 37 — — 4.0 X 107 Colon 
1:1 37 1.0 X 107 Colon 
Crystal violet; 
108 2.3 X 107 sodium azide 0:0 42 Colon 
10:10 42 — — 1.0 X 107 Colon 
10:1 42 — — 1.0 X 107 Colon 
1:10 42 10? 7.0 X 107 Colon 
1:1 42 108 3.0 X 107 Colon 
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Table 3. (Continued) 
T. hyodys-
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Table 3. (Continued) 
Drug Level Temperature 
T. hyodys­
enteriae Other flora Sample 
Specti nomyci n 0 37 losh 3.7 X 109h Feces 
1 37 10® 3.0 X 109 Feces 
10 37 108 3.0 X 109 Feces 
100 37 108 5.0 X lOG^ Feces 
1000 37 3.2 X 10?" 1.5 X "lOSh Feces 
Spectinomycin 0 42 108h 4.5 X lO^h Feces 
1 42 108 5.0 X 109 Feces 
10 42 108 2.5 X 109 Feces 
100 42 108 2.2 X 108 Feces 
1000 42 I08h 2.0 X 105h Feces 
Spectinomycin 0 37 108h 1.5 X 108h Colon 
1 37 107 7.0 X 107 Colon 
10 37 108 1.2 X 10? Colon 
100 37 108 <105 Colon 
1000 37 3.2 X 106h 9.5 X lO^h Colon 
Spectinomycin 0 42 3.2 X 107h 3.5 X 108h Colon 
1 42 108 1.5 X 107 Colon 
10 42 108 7.0 X 106 Colon 
100 42 108 1,0 X 106 Colon 
1000 42 3.2 X 9.5 X 10^ h Colon 
Geometric mean of 2 values. 
Plates were prepared and incubated as described above (either indi­
vidually or in batches) except that a GasPak Generator envelope was some­
times used to provide the H2:C02 atmosphere. 
Inocula Pure cultures of T. hyodysenteriae from swine in geo­
graphically separated outbreaks of swine dysentery, isolates B204, B234, 
B254, 8205, 8169, and A-1, were grown in aerobically prepared TSB with 10% 
PCS and numbers of viable organisms determined by inoculating onto agar 
containing various concentrations of spectinomycin as previously 
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described. One gram samples of colonic mucosal scrapings of pigs acutely 
affected with swine dysentery were diluted and plated as above. 
In addition, pure cultures of T. hyodysenteriae, isolate B204, were 
diluted in PBS and mixed with normal feces (10 ml of a culture containing 
approximately 5 x 10^ viable organisms/ml mixed with 50 g of feces) to 
yield semi-solid feces containing 10^-10^ CPU T. hyodysenteriae/g. This 
mixture was then diluted and plated as above to evaluate the utility of 
the medium for isolating T. hyodysenteriae from feces when present in low 
numbers. 
Over several months, numerous rectal swab samples from normal and 
swine dysentery-affected pigs from herds in the field and from experi­
mental studies were examined by phase contrast microscopy for organisms 
with the morphology of T. hyodysenteriae. These samples were then 
streaked for isolation on plates of TSA containing 400 meg/ml spectino-
mycir. and incubated as described above. 
Pathogenicity testing The effect of the medium on pathogenicity 
was evaluated by testing two variables: (1) A known pathogenic isolate of 
T. hyodysenteriae was grown on TSA and TSA with 400 mcg/ml spectinomycin 
(TSA-S400) and (2) T. hyodysenteriae was isolated on TSA and TSA-S400 from 
two geographically separated cases of swine dysentery. 
Isolate 8204, known to be pathogenic for swine, was passaged 3 times 
on TSA and TSA-S400. TSA cultures were then inoculated into a pair of 
2-week-old specific-pathogen-free (SPF) swine, 100 g blood agar culture/ 
pig/day on 2 consecutive days. TSA-S400 cultures were passaged once on 
TSA and inoculated into a pair of 2-week-old SPF swine as above. 
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Treponema hyodysenteriae was isolated from the colon of each field 
patient by 2 methods. First, swabs of colonic mucosal scrapings were 
streaked on TSA-S400. Secondly, the organism was isolated by filtration 
and dilution methods on ISA (Kinyon, 1974). Incubation was as above. 
Each isolate was grown in aerobically prepared TSB with 10% PCS under 
deoxygenated 50:50 H2:C02, incubated at 37°C and inoculated into two 2-
week-old SPF swine, 60 ml/pig/day on 2 consecutive days. 
Animals All swine used in experimental infection studies were 
from a secondary SPF herd with no history of swine dysentery. Animals 
were fed an antibiotic-free starter (18% protein) or grower (16% protein) 
ration and were held in strict isolation throughout the studies. 
Statistical analyses Data comparing different levels of spectino-
mycin were analyzed by analysis of variance for one-way classification, 
using orthogonal comparisons for mean separation. Data comparing differ­
ent anaerobic atmospheres were analyzed by the t-test for paired values. 
Results 
Preliminary work showed (Table 4) that most pure cultures of T. 
hyodysenteriae were unaffected by plating on TSA with up to 1000 mcg/ml 
spectinomycin. However, inhibition of flora other than T. hyodysenteriae 
was not significantly better (p=0.05) when plating of these samples was on 
TSA containing greater than 400 mcg/ml spectinomycin. Therefore, TSA 
containing 0, 200, and 400 mcg/ml spectinomycin were compared (Tables 
5-10). 
No isolate of T. hyodysenteriae was inhibited by more than one log^o 
when plated on TSA-S400 (Table 5). No difference between treatment means 
was significant at the 0.05 level. 
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Table 4. Effect of various concentrations of spectioomycin in agar on 
Treponema hyodysenteriae and on the flora in normal and diseased 
pigs 
Concentration of 
spectinomycinë T. hyodysenteriae Other flora Type of sample 
0 1.2 X losb 3)C 5.8 X 107 3) Colon^ 
50 3.1 X 106 1) <105 1) Colon 
100 1.0 X 105 1) <105 1) Colon 
150 2.0 X 105 1) 3.0 X 105 1) Colon 
200 9.9 X 105 2) 1.4 X 105 2) Colon 
300 2.0 X 10'^ 1) 6.0 X 10*^ 1) Colon 
400 4.0 X 105 2) 1.1 X 105 2) Colon 
500 106 1) 4-0 X 106 1) Colon 
600 1.4 X 106 3) 2.7 X 105 3) Colon 
700 106 1) 2.0 X 106 1) Colon 
800 4.5 X 105 3) 8.9 X lO'* 3) Colon 
900 106 1) 5.0 X 106 1) Colon 
1000 4.6 X 105 3) 9.3 X 105 3) Colon 
0 ND® 8.9 X 108 3) Fecesf 
100 ND 2.8 X 108 1) Feces 
200 NO 1.7 X 105 2) Feces 
300 ND 3.0 X 105 1) Feces 
400 ND 1.2 X 105 2) Feces 
500 ND 3.0 X IC* 1 \ ' / Faces 
600 ND 3.8 X 10*^ 3) Feces 
700 ND 2.0 X 10^+ 1) Feces 
800 ND 1.4 X 10"* 1) Feces 
900 ND 1.5 X 10'' 1) Feces 
1000 ND 3.7 X 10"* 3) Feces 
*mcg/ml. 
^Geometric mean of colony forming units/ml. 
^Number of values in geometric mean. 
^Colonic mucosal scrapings from pigs with acute swine dysentery. 
®Not done. 
^Normal feces from unaffected pigs. 
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Table 4. (Continued) 
Concentration of 
spectinomycin T. hyodysenteriae Other flora Type of sample 
0 5.0 X 10^ (1) N/A9 B234 pure 
500 6.0 X 106 (1) N/A B234 pure 
500 1.6 X 10® (1) N/A B234 pure 
700 1.0 X 10^ (1) N/A B234 pure 
800 1.0 X 107 (1) N/A B234 pure 
900 1.2 X 106 (1) N/A B234 pure 
1000 1.5 X 106 (1) N/A B234 pure 
0 7.0 X 107 (1) N/A B204 pure 
500 1.3 X 107 (1) N/A B204 pure 
600 1.0 X 10® (1) N/A B204 pure 
700 7.0 X 107 (1) N/A B204 pure 
800 1.2 X 107 (1) N/A B204 pure 
900 9.0 X 106 (1) N/A B204 pure 
1000 3.0 X 107 (1) N/A B204 pure 
0 4.0 X 105 (1) N/A B169 pure 
500 1.0 X 106 (1) N/A B169 pure 
600 1.0 X 106 (1) N/A B169 pure 
700 3.3 X 106 (1) N/A B169 pure 
800 4.4 X 106 (1) N/A 8169 pure 
900 1.2 X 10- / n \ \ 1 ) M /A 11/ n 3159 pure 
1000 6.0 X 106 (1) N/A B169 pure 
^Not applicable. 
Flora in the feces of normal swine was significantly reduced 
(p<0.05) by plating on TSA-S400 (Table 6). The difference was more than 
3 logsio (oi" 99.9%). 
When colonic mucosal scrapings of pigs with acute swine dysentery 
were plated on TSA-S400, a reduction of over 4 logsio was seen in flora 
other than T. hyodysenteriae (Table 7), Viable numbers of T. hyo­
dysenteriae found in the colons of pigs with acute swine dysentery were 
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Table 5. Effect of various concentrations of spectinomycin in trypticase 
soy agar on pure cultures of T. hyodysenteriae 
Level of spectinomycin (mcg/ml) 
Isolate Source 0® 200® 400® 
B204 Iowa 3.0 X 107b 2.6 X 107 3.0 X 10® 
B234 Missouri 5.0 X 106 2.0 X 10® 5.0 X 10® 
B169 Canada 7.0 X 10® 6.0 X 10® 1.0 X 10® 
8254 North Carolina 2.0 X 107 2.0 X 107 1.0 X 107 
8205 Colorado 1.0 X 107 5.0 X 107 6.0 X 10® 
A-1 England 1.0 X 107 1.0 X 107 3.0 X 10® 
Geometric mean 1.1 X 107 3.15 X 107 3.7 X 10® 
®No significant differences (p=0.05) exist across treatment groups. 
^Number of hyodysenteriae per ml. 
Table 5. Effect of various concentrations of spectinomycin in trypticase 
soy agar on the flora of normal feces of unaffected swine 
Sample number 
Level of spectinomycin (mcg/ml ) 
0® 200b 400b 
1 1.0 X 109C 1.0 X 10® 1.7 X 10® 
2 1.0 X 101 7.0 X 10® 6.0 X 10® 
3 3.0 X 10' 1.0 X 10" 3.0 X 105 
4 4.5 X 10^ 3.0 X 105 4.0 X 105 
5 4.0 X 109 1.0 X 105 3.0 X 105 
6 1.0 X 109 1.0 X 10® 4.0 X 105 
7 1.0 X o
 
3.0 X 105 2.0 X 10® 
Geometric mean 2.5 X 109 9.4 X 105 1.2 X 10® 
^'bOifferent superscripts imply significant differences (p=0.05) across 
treatment groups. 
^Number of bacteria other than T. hyodysenteriae per gram. 
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Table 7. Effect of various concentrations of spectinomycin in trypticase 
soy agar on flora in colonic mucosal scrapings of swine dysen-
tery-affected pigs 
Level of spectinomycin (mcg/ml) 
Sample number 0® 200b 400^ 





1.0 X lO'^ 1.0 X 10"^ 
2 2.0 X 109 2.0 X 105 1.2 X 105 
3 4.0 X 109 2.0 X 107 2.0 X 107 





X 109 1.0 X 10^ 1.0 X 105 









7 1.0 X lOio 7.0 X 10^ 4.0 X 10'* 
Geometric mean 2.1 X 109 3.1 X 105 1.5 X 105 
Different superscripts imply significant differences (p=0.05) across 
treatment groups. 
^Number of bacteria other than T^ hyodysenteriae per gram. 
not affected by plating of dilutions of colonic mucosal scrapings on 
TSA-S400 (p=0.05. Table £•). 
Data in Table 9 illustrate the ability of TSA-S400 to facilitate 
isolation. Plating on TSA alone failed to allow isolation, while on 
TSA-S400, isolation was easily accomplished (Figure 2). 
A comparison of 80:20 H2:C02 achieved by evacuation and refilling, 
and the atmosphere provided by a H2:C02 GasPak Generator envelope was made 
(Table 10). The mean difference was not significant (p<0.05). 
Inoculation of pigs with cultures of T. hyodysenteriae either serial­
ly passaged or isolated on TSA-S400 resulted in the production of typical 
clinical signs and lesions of swine dysentery in all pigs inoculated. 
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Table 8. Effect of various concentrations of spectinomycin in trypticase 
soy agar on T. hyodysenteriae in colonic mucosal scrapings of 
swine dysentery-affected pigs 
Level of spectinomycin (mcg/ml) 
Sample number 0® 200® 400® 







3.3 X 107 1.6 X 107 
2C A o
 





 y.o X 107 5.0 X 107 
4 1.0 X o
 00 1.0 X 108 1.0 X 108 
5 1.0 X 109 2.0 X 109 1.0 X 109 
6 6.0 X o
 
2.0 X 107 1.0 X 108 
7 1.0 X 109 1.2 X 108 7.0 X 108 




1.0 X 108 1.4 X 108 
^No significant differences (p=0.05) exist across treatment groups. 
u 
Number of hyodysenteriae per gram. 
Salues for sample number 2 were omitted from calculations. 
Table 9. Effect of various concentrations of spectinomycin in trypticase 
soy agar on normal feces containing T. hyodysenteriae 
Level of spectinomycin (mcg/ml) 
Sample number 0® 200^ 400^ 
1 1.0 X losc 1.0 X 105 
2 1.0 X 10= 1.0 X 105 
3 3.0 X 10^ 3.0 X lO'^ 












^'^Different superscripts imply significant differences (p=0.05) across 
treatment groups. 
Sumber of T^ hyodysenteriae per gram. 
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Table 10. Comparison of 80:20 H2:C02 achieved by evacuation to H2:C02 
atmosphere of GasPak Generator envelopes 
Sample 80:20^ GE^ 
Normal feces^ 1.2 X 106 4.0 X 105 
Pure cultures^ 3.7 X 106 4.5 X 106 
T. hyodysenteriae from acute 
swine dysentery*^ 3.6 X 107 8.8 X 106 
Other microflora of acute 
swine dysentery 1.5 X 105 1.1 X 10^ 
®80:20 H2:C02 atmosphere by evaluation and refilling. 
^H2:C02 atmosphere by GasPak Generator envelopes. 
^Geometric means of number of bacteria other than T. hyodysenteriae 
per gram. 
'^Geometric means of number of hyodysenteriae per unit volume. 
Figure 2, Culture of feces from an asymptomatic carrier pig on TSA and 
TSA-S400; note the presence of T. hyodysenteriae growing in the 
agar (arrow) although no macroscopic colony is evident 
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Clinical signs included presence of blood and mucus in the feces, de­
pression, rough hair coat, and loss of weight. At necropsy, the colonic 
wall was hyperemic, with an accumulation of mucus and small patches of 
fibrinous exudate. Microscopically, lesions were limited to the colonic 
mucosal surface, and consisted of necrosis of the luminal surface, goblet 
cell hyperplasia, and an exudate of inflammatory cells. T. hyodysenteriae 
was reisolated from each case of the disease. 
Analysis of 294 field and experimental isolates of T. hyodysenteriae 
(Table 11) isolated on TSA-S400 shows that 134 or 45.5% of the isolates 
were from specimens in which the organism could be visualized by phase 
contrast microscopy. One hundred-sixty, or 54.5%, of the isolates were 
from specimens in which T. hyodysenteriae could not be demonstrated by 
phase contrast microscopy. 
Table 11. Comparison of phase contrast microscopy with culture on TSA-
5400 for detection of Treoonema hvodvsenteriae 
Phase contrast microscopy Percent of total isolations 
Positive* 45.5 
Negative^ 54.5 
^Organisms with the morphology of T. hyodysenteriae observed by phase 
contrast microscopy in wet fecal smears. 
'^Organisms with the morphology of T. hyodysenteriae not observed by 
phase contrast microscopy in wet fecal smears. 
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Considering only T. hyodysenteriae which is pathogenic (based on 
hemolysis) from both normal and swine dysentery affected pigs (Table 12) 
the following is evident: (1) From pigs with acute swine dysentery, 2/3 
of the isolates were from specimens in which T. hyodysenteriae was de­
monstrable by phase contrast microscopy, but (2) from normal pigs, less 
than 1/2 of the isolates came from specimens in which T. hyodysenteriae 
could be demonstrated by phase contrast microscopy. 
Table 12. Comparison of phase contrast microscopy with culture on TSA-
S400 for detection of pathogenic Treponema hyodysenteriae in 
normal and swine dysentery affected pigs 
Phase contrast microscopy 
Positive® Negative^ 
Normal 84 42 
Swine dysentery-affected 34 38 
118 80 
^Organisms with the morphology of T. hyodysenteriae observed by phase 
contrast microscopy in wet fecal smears and pathogenic organisms isolated. 
Organisms with the morphology of T. hyodysenteriae not observed by 
phase contrast microscopy of wet fecal smears and pathogenic organisms 
isolated. 
Discussion 
Swine dysentery was, for 50 years, a disease of unknown etiology. 
The establishment of T. hyodysenteriae as a primary etiologic component 
has allowed for increased research in the epidemiology, immunology, and 
treatment of the disease. A medium for selective isolation of this agent 
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from the colons of pigs acutely affected with swine dysentery as well as 
from the feces of clinically normal pigs will be a useful tool in these 
areas of research. 
Isolation of hyodysenteriae was greatly facilitated through the 
use of TSA-S400 as compared to previously described techniques (Kinyon, 
1974; Harris, 1974; Harris et al., 1972b), affording greater sensitivity 
and considerable savings in time and media. The values (shown in Table 8) 
serve to emphasize, however, the fact that isolation on TSA alone would 
not have been successful, while on TSA-S400, it was accomplished with 
relative ease. In that table, the values for sample number two were 
omitted for calculation of the geometric mean, since their inclusion would 
have biased the mean. 
The significant reduction in numbers of colonic bacterial flora by 
spectinomycin indicates that this antibiotic should be evaluated as a 
component of selective media for other anaerobic bacteria. 
The lack of a statistically significant difference (p<0.05) in re­
sults with incubation under the two different atmospheres indicated that 
routine culture of suspected cases of swine dysentery may be possible in 
diagnostic situations where equipment for preparation of the 80:20 H2:C02 
atmosphere is not available. 
Results of the analyses of field and experimental isolates (Tables 11 
and 12) implied that culturing is essential in the diagnosis of T. hyo­
dysenteriae infection. Since nonpathogenic T. hyodysenteriae are probably 
widespread in the swine population (Kinyon et al.,1976b), examination of 
wet mount slide preparations of colonic mucosa should not be the sole cri­
terion used to determine the presence of T. hyodysenteriae. 
47 
TRANSMISSION OF SWINE DYSENTERY BY CARRIER PIGS 
Introduction 
Asymptomatic pigs which can transmit swine dysentery (carrier pigs) 
are probably the most troublesome entity with which to deal in controlling 
the spread of swine dysentery. Many authors have addressed themselves to 
this problem (Hofferd, 1936; Hawk, 1955; Gray, 1939; Butler, 1969; Doyle, 
1935; Koen, 1944; Simmons, 1972; Birrell, 1957; Lussier, 1962; Whiting, 
1924). However, no work has been done with carrier pigs in which param­
eters such as serologic responses and total period of infection have been 
defined. Such information will aid in determining what populations of 
pigs are of greatest importance in developing programs for control of 
swine dysentery. 
Approach 
The objective of this work was to establish some characteristics of 
carrier pigs. This included evaluation of serologic responses, evaluation 
of phase contrast microscopic examination of fecal samples for detection 
of carriers, and attempts to selectively culture T. hyodysenteriae from 
carrier pigs. 
Materials and Methods 
Animals 
Most pigs were of Duroc Jersey breed or Duroc-Yorkshire-Landrace 
crossbreds obtained from a secondary specific-pathogen-free (SPF) herd 
owned by Sam Kennedy Vegetable and Livestock Company of Clear Lake, lA. 
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A few were Yorkshire, Hampshire, and Yorkshire-Hampshire crossbred pigs 
obtained from the herd maintained by the Veterinary Medical Research 
Institute at Iowa State University. Feed consisted of a 16% protein 
grower ration to which no drugs had been added. Pigs were housed in 
strict isolation. Unless otherwise specified, pigs were fed daily and the 
pens cleaned twice per week. All pigs were checked for the presence of 
T. hyodysenteriae before use in studies. 
Observations and sampling 
Observations were performed daily for clinical signs of swine dysentery. 
Pigs were bled at intervals. Blood was allowed to clot at room 
temperature, after which the serum was harvested and stored at -20°C. 
Rectal swabs were taken up to 3 times weekly and smears were examined 
in most studies by both phase contrast microscopy and by culture on TSA-
S400. In early work, culture was not used and in the last 2 studies 
microscopy was not used. 
Carrier production 
Initially, two 8-week-old SPF pigs were starved for 24 hours and then 
inoculated intragastrically with a culture of a pathogenic isolate of T. 
hyodysenteriae (B204), 100 ml/pig/day on 2 consecutive days. When these 
pigs became ill with swine dysentery, they were placed in an isolation 
unit with four 8-week-Old SPF pigs which had no history of swine dysentery 
(contact pigs). This was done to verify that pigs with acute swine 
dysentery could transmit the disease to susceptible pigs (ExSD 118b); 
additionally, when the contact pigs became ill, they were allowed to re­
cover naturally and were then used as carriers for further experiments. 
Subsequently, as additional contact pigs became ill due to exposure to 
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these carrier pigs, they were allowed to recover (naturally or with drug 
treatment) and were then used as carriers. In one case (ExSD 181), two 
pigs which were to be used as carriers were given electrolytes ad libitum 
(10.8 g NaCl, 1.5 g KCl, and 8.4 g NaHCOg per gallon water) for 7 days to 
aid them in their recovery. 
There are two exceptions to the above. In the first experiment, two 
SPF pigs were starved for 24 hours and then inoculated intragastrically 
with isolate B204 and allowed to recover naturally, after which they were 
used as carriers. Second, in a later experiment, no pigs which had con­
tracted the disease from acutely ill pigs were available for use as car­
riers, so 4 SPF pigs were inoculated per os with colonic mucosal scrapings 
from a pig with acute swine dysentery, 20 ml per pig. Due to the nature 
of the experiment for which these pigs were to be used, they were treated 
with a drug when clinical signs of swine dysentery appeared. 
Recovery of pigs was based on the absence of clinical signs of swine 
dysentery (blood and/or mucus in the feces). 
The following types of carrier pigs were produced: 
(1) Acute carriers: pigs with acute swine dysentery 
(2) Short term recovered carriers: pigs which contracted clinical 
swine dysentery from other pigs acutely affected with the dis­
ease; these were placed with contact pigs at 10-20 days post 
recovery 
(3) Long term recovered carriers: as in (2) above, but placed with 
contacts at 70-90 days post recovery 
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(4) Drug treated carriers: pigs which contracted swine dysentery as 
in (2) above, but which were then treated for 5 days with either 
dimetridazole^ (in water, 3.6 g/gallon; 20% activity by weight) 
or ronidazole (in water, 2.3 g/gallon; 10% activity by weight); 
placed with contacts at 19-44 days post recovery. 
If the contact pigs failed to contract swine dysentery during the 60 
day experimental period, they were inoculated intragastrically with T. 
hyodysenteriae, isolate B204, 100 ml/pig/day on 1 or 2 days. Pigs were 
then observed for clinical signs of swine dysentery to determine if they 
were susceptible to the disease. 
In four experiments in which carrier pigs were treated with drugs 
while suffering from acute swine dysentery (ExSD 159, 160, 186, and 187), 
carrier reinoculations were performed at the ends of the 60 day experi­
mental periods to determine their immune status. Inoculation and observa­
tion of pigs were as above. 
Serology 
Levels of agglutinating antibodies in sera were determined using the 
microtiter agglutination test developed by Joens et al. (1975; 1976a; 
Joens, 1976). A pathogenic isolate of T. hyodysenteriae (B204) was grown 
in trypticase soy broth (TSB)^ with 10% fetal calf serum (FCS)^ under an 
atmosphere of deoxygenated 50:50 H2:C02; incubation was at 37®C for 22-26 
^Emtryl; Salsbury Labs, Charles City, lA. 
2 Ridzol; Merck, Sharp, and Dohme, Rahway, NJ. 
^BBL, Cockeysville, MD. 
^Gibco, Grand Island, NY. 
51 
hours. These organisms were subcultured into 200 ml flasks of TSB with 
10% PCS, using an 11% inoculum under an atmosphere of deoxygenated 50:50 
H2:C02 and incubated for 36 hours on a reciprocating shaker at 38°C. The 
organisms were harvested by centrifugation, washed once with phosphate 
buffered saline (PBS; 0.01 M, pH 7.4) and resuspended in approximately 
75 ml of PBS containing a 1:10,000 concentration of merthiolate. Twenty 
four to 36 hours at 4°C was allowed for inactivation. Antigen was then 
standardized to 34 nephelos units and used to evaluate test sera, using 
0.05 ml volumes of serum, antigen, and PBS diluent. Microti ter plates 
were sealed with transparent tape and mixed on a vibrator shaker for 2 
minutes. Agglutination of antigen was seen as the formation of shields 
and these results were read macroscopically after 22-28 hours incubation 








Several isolates of T. hyodysenteriae obtained from carrier and con­
tact pigs were tested for pathogenicity in one of two ways. 
Orally Some isolates were grown in TSB with 10% PCS under an 
atmosphere of deoxygenated 50:50 H2:C02 incubated at 38°C on a reciprocat­
ing shaker for 30-36 hours. Pairs of 2-week-old SPF swine were starved 
for 24 hours and inoculated intragastrically with 50 ml of culture/pig/ 
day on 2 consecutive days. Pigs were observed daily for clinical signs of 
swine dysentery. If inoculation with an isolate produced clinical signs 
and lesions of swine dysentery in at least one of the 2 pigs, that isolate 
was considered to be pathogenic. 
Intact colonic loops Using the model developed by Harris et al. 
(1975b) the pathogenicity of some isolates of T. hyodysenteriae was evalu­
ated in intact colonic loops in 10-12-week-old SPF pigs. Six to 10 loops, 
approximately 5-7 cm in length were surgically ligated in the colons of 
pairs of pigs (Figure 4). Isolates were grown as described above and were 
randomly assigned to loops in the first pig; the order was reversed in the 
second pig. Loops were inoculated, using a syringe and needle, with 5 ml 
of the assigned isolate. Three days after inoculation, pigs were sacri­
ficed and necropsied (Figure 5). An isolate was considered to be patho­
genic if (1) it produced gross lesions suggestive of swine dysentery and 
(2) if T. hyodysenteriae could be reisolated; accumulation of fluid in 
loops was considered supportive. 
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Figure 4. Surgical placement of intact colonic loops in a 10-12-week-old 
pig 
Figure 5. Intact colonic loops removed at_necropsy. Note loops con­
taining pathogenic isolates of T. hyodysenteriae (B234, B626, 
B334, and 8619) and those containing nonpathogenic isolates 
(81678 and 8256) 
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Results 
Experiments with carrier pigs ill with acute swine dysentery 
One experiment was conducted with carrier pigs which were acutely 
affected with swine dysentery (ExSD 118b). Results are shown in Tables 
15, 26, and 27. 
Experiments with short term recovered carrier pigs 
Four experiments were conducted in which carriers were 11-25 days 
convalescent (ExSD 118z, ExSD 130, ExSD 139, and ExSD 150). Results are 
shown in Tables 14, 16, 18, 26, and 27. 
Experiments with long term recovered carrier pigs 
Three experiments were conducted in which carriers were 70-90 days 
convalescent (ExSD 151, ExSD 158, and ExSD 181). Results are shown in 
Tables 19, 20, 21, 26, 27, and 28. 
Experiments with drug treated carrier pigs 
Experiments using dimetridazole as the drug Two experiments were 
conducted in which the carrier pigs were treated with dimetridazole while 
they were acutely ill with swine dysentery (ExSD 159 and ExSD 160). Re­
sults are summarized in Tables 22, 23, 26, 28 and 29. 
Experiments using ronidazole as the drug Two experiments were 
conducted in which the carrier pigs were treated with ronidazole while 
they were acutely ill with swine dysentery (ExSD 186 and ExSD 187). Re­
sults are shown in Tables 24, 25, 26, 28 and 29. 
Table 13. Key for Tables 14-25 
Pathogenic T. hyodysenteriae isolated 
T. hyodysenteriae observed by phase contrast microscopy of wet fecal smears 
^ Non-pathogenic T. hyodysenteriae isolated 
PI T. hyodysenteriae observed by phase contrast microscopy of wet fecal smears: 
pathogenic organisms isolated 
T. hyodysenteriae observed by phase contrast microscopy of wet fecal smears: 
pathogenic organisms isolated; clinical signs of swine dysentery observed 
Clinical signs of swine dysentery observed 
3 T. hyodysenteriae observed by phase contrast microscopy of wet fecal smears; 
nonpathogenic organisms; isolated 
T. hyodysenteriae observed by phase contrast microscopy of wet fecal smears: 
clinical signs of swine dysentery observed 
<J1 tn 
Table 14. ExSDIllSa: Attempted transmission of swine dysentery 
Ito susceptible pigs by carrier pigs recovered 
20 days. 
Days Post Exposure 
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Table 15. ExSDIIBb: Transmission of swine dysentery to 
susceptible pigs by carrier pigs acutely 
affected with the disease. 
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Table 16. ExSD130: Transmission of swinie dysentery to susceptible pigs by 
carrier pigs recovereii 25 days 
Days Post Exposure 
Pig 0 11) 20 30 40 50 60 
34 Carrier § II II 
36-Carrier 1 1 1 1 1 1 1 1 1
45 Contact 1 1 fl 1 11 Killed 
46-Contact MB E3 H 9 H 
47-Contact 1 1 
48 Contact 
1 
1 e 1 1 1 II 1 
Table17. ExSD139: Transmission of swine dysentery to susceptible pigs by 
carrier pigs recovered 11 days 
Days Post Exposure 
Pig 0 10 20 30 40 50 60 
46-Carrier i [ i l l  i  !  i  i  1 1  
47-Carrier 1  [ 1  i 1  1  i 1  1  i i 1  1  1  i  P / / U 1  
39-Contact X- Died 
45-Contact i l  ! i 1  1  1  i i 
49-Contact 1 i  i 1 1 ! i 1  i [  1  I I  
76-Contact i  ! ;X i  i i 1 i 1 
Table 18. ExSDISO: Transmission of swine dysentery to 
susceptible pigs by carrier pigs 
recovered 19 days 






 20 30 
45-Carrier 
c y  1 1 
76-Carrier 1 [ • • • i l  
30-Contact 
— i  
*# 
i  
33-Contact 1 i  i  i  
35-Contact p / 
/ lu n i  
82-Contact 1 2 i  
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Table 19. ExSDI51: Transmission of swine dysentery to susceptible 
pigs by carrier pigs recovered 70 days. 
Days Post Eixposure 
Pig 0 10 20 30 40 
46-Carrier 1 B 1 
47-Carrier 
— 
28-Contact Î  1 1 
29-Contact 1 i  1 — 1 1 
80-Contact i 1 1 j  II 2 joied 
83-Contact c i  ! i  
Table 20. ExSD158: Attempted transmission of swine dysentery to susceptible pigs 
by carrier pigs recovered 89 days 
Days Post Exposure 
Pig 0 10 20 30 40 50 60 
45-Carrier 
76-Carrier 
47-Contact 1 1 1 ^ 0 1 
48-Contact 1 1 1 1 1 1 
49-Contact 1 1 1 
50-Contact 1 Killed 
Table 21. ExSD181: Attempted transmission of swine dysentery to susceptible pigs 
by carrier pigs recovered 72 days 
Days Post Exposure 
Pig 0 10 20 30 40 50 60 
52-Carrier 1 i 
67-Carrier i  1  
55-CO(itact i 
56-Contact i  1  1  
61-Contact i  
62-Contact i  1  1  1  H = 1  
Table 22. ExSD159: Attempted transmission of swine dysentery to susceptible 
pigs by carrier pigs recovered 44 days following treatment 
with dimetridazole. 
Days Post Exposure 
Pig 0 10 20 30 40 50 60 






Table 23. ExSDIGO: Attempted transmissi on of swine dysentery to susceptible 
pigs by carrier pigs recovered 44 days following treatment with 
dimetridazole 
Days Post Exposure 












Table 24. ExSD186: Attempted transmission of swine dysentery to susceptible 
pigs by carrier pigs recovered 19 days following treatment with 
ronidazole 
Days Post Exposure 
Pig 0 10 20 30 40 50 60 
59-Carrier 
64-Carrier 1  
65-Contact 1  1  
66-Contact 1  1  1  i  1  1  
68-Contact 1  
69-Contact i  1  
Table 25. ExSD187: Attempted transmission of swine dysentery to susceptible 
pigs by carrier pigs recovered 19 days following treatment with 
ronidazole 
Days Post Exposure 
Pig 0 10 20 40 50 60 










71-Contact 1  1 1  1  
72-Contact 1  
73-Contact 1  
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Table 26. Agglutinating antibody titers in carrier and contact pigs 
Exp. No. Pig No. DPE® Titer^ Exp. No. Pig No. DPE Titer 
118a 
118b 
26 7 152 
47 181 
77 45 
29 C 7 203 
47 181 
77 181 
















39 C 9 181 
26 724 
40 C 9 ND 
26 2048 
31 S 4 4 
26 8 
33 S 4 32 
26 6 





36 S 4 91 
26 23 
34 C 2 362 
33 9 
57 362 
36 C 2 362 
33 64 
57 45 
45 S 2 64 
33 45 
57 32 
46 S 2 91 
33 16 
59 16 
47 S 2 32 
33 23 
59 23 
48 S 2 45 
33 23 
59 64 
46 C 16 724 
47 C 16 724 
39 S 16 64 
45 S 16 45 
49 S 16 128 
76 S 16 181 
45 C 1 724 
20 512 
76 C 1 724 
20 8192 
30 5 1 91 
20 45 
^Days post exposure of contact pigs to carrier pigs. 
^Reciprocal of geometric mean of 2 or 3 determinations. 
^C: carrier pig. 
contact pig. 
^ND: not done. 
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Table 26. (Continued) 
Exp, No. Pig No. DPE Titer Exp. No. Pig No. DPE Titer 
33 S 1 32 56 S 1 91 
20 11 14 256 
35 S 1 45 37 256 
20 91 69 256 
82 S 1 181 61 S 1 64 





























29 S 0 45 159 35 C 1 128 
20 45 44 64 
80 S 0 45 82 C 1 91 
20 45 44 128 
83 S 0 ND 38 S 1 23 































48 S 4 362 160 30 C 1 32 
49 256 44 362 
49 S 4 32 33 C 1 16 
49 64 44 45 
50 S 4 45 40 S 1 11 






























37 362 186 59 C 4 256 
87 362 36 91 
55 S 1 23 75 6 
14 256 64 C 4 181 
37 181 36 128 
69 32 75 91 
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Table 26. (Continued) 
Exp. No. Pig No. DPE Titer Exp. No. Pig No. DRE Titer 
65 S 4 1448 58 C 4 36 
36 512 36 256 
75 181 75 128 
66 S 4 181 70 S 4 724 
36 91 36 128 
75 11 75 64 
68 S 4 32 71 S 4 23 
36 16 36 256 
75 1448 75 32 
69 S 4 2896 72 S 4 181 
36 128 36 128 
75 181 75 91 












Table 27. Pathogenicity testing of Treponema hyodysenteriae isolated from 
carrier and contact pigs 
Isolate Exp. I jrpc w» ^ ly Uomrvl \ f ç  i  ç System" Pathogenicity-
B333 139 c 6 loops + 
B334 139 s e loops + 
B357 139 S B loops + 
B565 150 C 6 oral + 
6571 150 r V s 1 oops + 
B618 150 s g loops + 
B619 150 s e loops + 
B633 151 s 3 loops + 
^C: carrier pig; S: contact pig. 
^Oral; oral inoculation of 2-week-old pigs to determine patho­
genicity; loops: inoculation of intact colonic loops. 
^+: produced typical signs and/or lesions of swine dysentery; 
failed to produce typical signs and/or lesions of swine dysentery. 
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Table 28. Inoculation with Treponema hyodysenteriae of contact pigs in 
experiments in which no transmission of swine dysentery 
occurred 
Results of challenge^ 
Exp. No. Contact pigs Controls^ 
118a 4/4 2/2 
158 4/4 2/2 
181 4/4 2/2 
159 4/4 2/2 
160 4/4 2/2 
186 1/2 2/2 
187 2/2 2/2 
^Number of pigs becoming clinically ill with swine dysentery/number 
of pigs inoculated. 
Controls were from 
of the same age. 
the same herd as the contact, although not always 
Table 29. Reinoculation with Treponema hyodysenteriae of drug treated 
carrier pigs 
Results of challenge^ 
Exp. No. Carrier pigs Controls^ 
159 2/2 2/2 
160 2/2 2/2 
186 1/1 2/2 
187 1/1 2/2 
^Number of pigs becoming clinically ill with swine dysentery/number 
of pigs inoculated. 
^Controls were from the same herd and of the same age as carriers. 
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Table 30. Detection of carrier pigs by phase contrast microscopic exami­
nation of wet fecal smears for Treponema hyodysenteriae^ 
Transmission^ No transmission^ 
Positive swabs^/ Positive swabs/ 
Exp. No. pig day Exp. No. pig day 
nsb .250 118a .158 
130 .110 158 .000 
139 .000 181 .008 
150 .100 159 .025 
151 .036 .60 .033 
Avg. .044® Avg. .124® 
Based on fecal samples collected from carrier pigs throughout the 
experiment (where the disease was not transmitted) or until swine dysen­
tery was observed in the contact pigs. 
'^Experiments in which carrier pigs transmitted swine dysentery to 
contact pigs. 
""Experiments in which carrier pigs did not transmit swine dysentery 
to contact pigs. 
_ 
"Organisms with the morphology of i. hyodysenteriae observed by phase 
contrast microscopic examination of wet fecal smears. 
®No significant difference exists between these means (p=0.05). 
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Discussion 
Data in Table 27 showed that carrier pigs from two experiments 
(ExSD 139 and ExSD 150) were carrying pathogenic T. hyodysenteriae and 
subsequently transmitted swine dysentery to contact pigs. 
Pigs acutely ill with swine dysentery transmitted the disease to four 
contact pigs in 10 to 16 days. This period is in keeping with the incuba­
tion period of the disease which has been observed by other workers. 
Among carrier pigs convalescent for short periods of time (11 to 25 
days), only one pair of carriers failed to transmit swine dysentery to 
their contacts. These carrier pigs had been inoculated with pure cultures 
of T. hyodysenteriae and allowed to recover naturally from swine dysentery 
for 20 days. Pigs may be more likely to become carriers when they acquire 
the disease naturally than when they are inoculated with pure cultures of 
t. hyodysenteriae. 
In two experiments (ExSD 139 and ExSD 150; Tables 17 and 18), patho­
genic T. hyodysenteriae was isolated from carrier and contact pigs up to 
12 days before clinical signs of swine dysentery were observed. The im­
portance of such an occurrence is obvious from the standpoint of con­
trolling swine dysentery: Normal pigs exposed to carriers in any co-
mingling situation may become infected and, with further comingling, con­
tinue to expose other pigs for up to 2 weeks before they become clinically 
ill and are treated. Such situations would complicate attempts to trace 
the disease to its herd of origin. 
As shown in Table 30, no significant difference (p=0.05) existed 
between the average numbers of wet fecal smears per pig per day in which 
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organisms with the morphology of T. hyodysenteriae were detected by phase 
contrast microscopy in carrier pigs in experiments where transmission was 
or was not achieved. This was considered to be due to the existence of 
nonpathogenic T. hyodysenteriae and served to emphasize the fact that 
microscopy cannot be relied upon to detect infection by pathogenic organ­
isms. 
In 2 experiments (ExSD 139 and ExSD 150; Tables 17 and 18), carrier 
pigs recovered 11 and 19 days, respectively, transmitted swine dysentery 
to contact pigs. Six fecal samples were collected from carrier pigs in 
ExSD 139 (1/pig/day on 3 separate days) before contact pigs developed 
clinical swine dysentery. All 6 yielded pathogenic isolates of T. hyo­
dysenteriae. Ten fecal samples were collected from carrier pigs in ExSD 
150 (1/pig/day on 5 separate days) before contact pigs developed clinical 
swine dysentery. Three samples, all from the same pig, yielded pathogenic 
isolates of T^ hyodysenteriae. 
From this information it was implied that, at least in pigs with a 
recent exposure to swine dysentery, shedding of T. hyodysenteriae may be 
rather consistent and therefore detectable by evaluation of one sample. 
In one experiment (ExSD 151) in which carrier pigs recovered 70 days 
transmitted swine dysentery to contact pigs, pathogenic T. hyodysenteriae 
was not detected in either carrier pig during the study period. During 
the 28 days prior to the first observation of clinical signs of swine 
dysentery in contact pigs, fecal samples were collected and cultured for 
T. hyodysenteriae at least 9 times, with negative results (Table 19). The 
sensitivity of the selective medium is unknown, and any organisms which 
may have been present in the samples were apparently below a detectable 
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level. Collection of more samples might or might not have solved this 
problem. If T. h.yodysenteriae were shed infrequently, but in numbers de­
tectable by our present selective culture techniques, repeated sampling at 
shorter intervals might be helpful. On the other hand, since the agent is 
highly infectious, the minimum infective dose may be lower than that which 
can be feasibly detected by selective culture. 
Use of serology to determine the ability of a pig to transmit swine 
dysentery is inconclusive (Table 26). Trends in agglutinating antibody 
titers of carrier pigs which transmitted swine dysentery to contact pigs 
show that, in three of the four experiments, one carrier pig's titer was 
rising while the second pig's titer was falling. In the fourth experi­
ment, both carrier pigs had rising titers. This rise may be an indicator 
of the existence of the carrier state and deserves further evaluation. 
Increasing titers may be simply due to continual exposure to antigens 
related to T. hvodysenteriae, as noted by Joens (1976). Pigs which had 
had no exposure to pathogenic T. hyodysenteriae had agglutinating antibody 
titers which rose with the pig's age to as high as 1:128 or 1:256. 
Failure of "drug treated" carrier pigs (ExSD 159, ExSD 160, ExSD 186, 
and ExSD 187) to transmit swine dysentery to contact pigs was unexpected. 
Elimination of T. hyodysenteriae infection by treatment with nitro-
imidazoles has not been reported elsewhere. Pigs recovering spontaneously 
from swine dysentery are subsequently immune to the disease (Joens, 1976). 
The carriers in these four experiments, however, remained susceptible to 
swine dysentery (Table 29), implying that perhaps early treatment did not 
allow the development of an immune response. 
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USE OF CULTURAL TECHNIQUES FOR SELECTIVE ISOLATION AND 
SEROLOGY IN SWINE DYSENTERY-AFFECTED HERDS 
Introduction 
The epidemiology of swine dysentery has not been well studied since 
the disease was first described. The establishment of Treponema hyo-
dysenteriae as the primary etiologic component of swine dysentery has 
opened many areas of research on the disease. A selective medium, de­
scribed in an earlier section, allowed easier isolation of T. hyo-
dysenteriae. Joens (1976; Joens et al., 1976a; Joens et al., 1975) de­
veloped a serological test to detect agglutinating antibodies to T. hyo-
dysenteriae. If cultural and serologic techniques are to be of use in 
control of swine dysentery, they must be evaluated in the field. 
Approach 
The purpose of these studies was to evaluate the above cultural and 
serologic tools for detection of pigs which are carriers of T. hyo-
dysenteriae. Herds which were infected with swine dysentery and which 
brought in only boars from outside sources were selected. Samples from 
various age groups of pigs, as well as other animals and appropriate 
parts of the environment, wers evaluated for the presence of T. hyo-
dysenteriae. 
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Materials and Methods 
Herds 
Two "semi-closed" (bringing in only boars from outside sources) herds 
which were infected with swine dysentery were selected. 
Farm A Farm A, located in southwest central Iowa, consisted of a 
55 sow herd with a 3 year history of swine dysentery. No feeder pigs were 
purchased. The farrowing building was a barn with a cement floor con­
taining 10 farrowing crates. When pigs were 2-3 weeks old, they were 
moved with the sow to small buildings, 3-4 litters per building. Each 
building contained a wooden floor and an area of concrete in front of it. 
Five such units were located side by side. The creep feed contained 
carbadox. Pigs were weaned at 5-6 weeks of age. At 8 weeks of age, pigs 
were moved to a finishing building consisting of 10 pens with slats over a 
10 foot deep pit at one end of each pen. The grower ration contained 
dimetridazole, tylosin, and arsanilic acid. Boars were purchased infre­
quently from a boar test station. Boars and sows were fed a ration con­
taining ASP-250. 
Farm B Farm B was located in northwest Iowa and consisted of a 
110 sow herd with a 6 month history of swine dysentery. The disease had 
occurred on this farm 4 years previously, but the herd was depopulated at 
that time and operations suspended for 1 year. Until quarantined for 
swine dysentery in early 1975, the herd had been used for production of 
breeding stock. No feeder pigs were purchased. Boars were purchased from 
a secondary specific-pathogen-free (SPF) herd. The farrowing building 
contained 22 farrowing crates and had a half-slatted cement floor over a 
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6 foot deep pit. The creep ration contained ASP-250. Pigs were weaned at 
3-5 weeks of age and were moved to a nursery area. The nursery area was 
entirely slatted over a 4 foot pit. The grower ration contained ASP-250. 
Virginiamycin and carbadox were used alternately for treatment of swine 
dysentery, which was epizootic throughout the study period in pigs over 10 
weeks of age. At 125-175 lbs, pigs were moved into a cement area outside. 
Facilities on a second farm were used occasionally, but swine dysentery 
had never occurred on this farm. 
Samples 
At least two pigs with acute swine dysentery from each farm were 
necropsied and the diagnosis confirmed by isolation of T. hyodysenteriae 
and observation of gross and microscopic lesions. Isolates of T. hyo­
dysenteriae from these animals were inoculated intragastrically into pairs 
of 2-week-old SPF pigs following a 24 hour starvation period, 50 ml pure 
culture/pig/day on 2 consecutive days to determine their pathogenicity. 
Fecal samples were collected by way of rectal swabs. Various age 
groups of pigs were sampled, as was soil in pens. On Farm A, a dog and 2 
cats were sampled. Swabs were cotton-tipped and were transported in glass 
tubes containing 0.5 ml phosphate buffered saline (PBS; 0.01 M, pH 7.4). 
Samples were kept cool in transport and were processed within 4 hours of 
collection. 
All samples were plated on TSA-S400. Plates were incubated in vented 
GasPak jars^ with cold palladium catalyst and an atmosphere of 80:20 
^BBL, Cockeysville, MD. 
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H2:C02 at 42°C. Isolates of T. hyodysenteriae were grown in aerobically 
prepared TSB with 10% PCS (Kinyon and Harris, 1974) and frozen at -80°C. 
A group of pigs of all ages except those less than 2 weeks of age 
were bled. Blood was allowed to clot at room temperature and serum was 
harvested. Storage of sera was at -20°C. Titers of agglutinating anti­
body in serum samples were determined using the microtiter agglutination 
test of Joens et al. (1976a; 1975; Joens, 1976). 
Pathogenicity testinq 
Various isolates of T. hyodysenteriae were tested for pathogenicity 
by either intragastric inoculation of 2-week-old SPF pigs or inoculation 
of intact colonic loops, as was previously described (see Transmission of 
Swine Dysentery by Carrier Pigs). 
Results 
Farm A 
Pigs from 3 farrowings were evaluated. Results are shown in Tables 
31, 33, and 34. 
Farm 
Pigs from 2 farrowings were evaluated. Results are shown in Tables 
32, 33, and 34. Due to problems with diseases other than swine dysentery, 
this herd was depopulated before this study was completed. Swine dysen­
tery may have occurred in one of the boars during the study period. How­
ever, no isolation attempts were made. 
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Table 31. Detection of pigs of various ages which were shedders of 










Less than 2 wks 190 7^ 3.7 1/7 
2-8 wks (Carbadox)^ 69 20 29.0 Few/20 
2-8 wks (DMZ)d 178 4 2.2 0/4 
2-8 wks (total) 247 24 9.7 Few/24 
8-22 wks 72 10 13.9 5/10 
Sows (post-farrowing)® 86 if 1.2 0/1 
^Number of pigs with clinical signs of swine dysentery/number of pigs 
yielding isolates of T. hyodysenteriae. 
'^Seven pigs from one litter of nine. 
^Creep feed contained carbadox. 
^Creep feed contained dimetridazole. 
®Sows whose pigs had not been weaned. 
^This sow was the dam of the 7 pigs (less than 2 weeks old) from 
which T^ hyodysenteriae was isolated. 
Discussion 
Selective medium TSA-S400 has been shown to be a valuable tool in 
these preliminary epidemiologic studies on swine dysentery, although its 
sensitivity has not been precisely defined. False positive cultures are 
considered highly unlikely to occur, due to the nature of the organism, 
while false negatives are a potential problem which must be evaluated. 
Repeated samplings of the same pigs may prove helpful, but were not 
evaluated here. 
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Table 32. Detection of pigs of various ages which were shedders of 










Less than 2 wks 76 0 0 0 
2-8 wks 109 2 1.8 2/2 
10 wks 32 0 0 0 
10-22 wks 5 5 100.0 5/5 
Sows (post-farrowing)^ 42 0 0 0 
^Number of pigs with clinical signs of swine dysentery/number of pigs 
yielding isolates of T. hyodysenteriae. 
^Sows whose pigs had not been weaned. 
The isolation of T. hyodysenteriae from a sow on Farm A represented 
the first such isolation from an asymptomatic animal among the breeding 
stock in a herd of swine. Pigs farrowed from such a sow could become in­
fected either symptomatically (as was noted here) or asymptomatically; it 
is plausible that such pigs, when mingled with uninfected litters of other 
sows, could transmit the disease readily. Thus, a small proportion of 
carrier sows could allow maintenance of the disease within a herd. The 
fact that shedding by this sow was detectable only during farrowing 
emphasized the possibility that stress may be a factor in shedding by 
carrier animals. 
As seen in Table 31, 67 pigs 8-22 weeks of age (Farm A) and dis­
playing no symptoms of swine dysentery were sampled and 5 of these yielded 
isolates of T. hyodysenteriae. This implied that although individual 
shedding pigs may be cultural false negatives, culture may be more 
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Table 33. Pathogenicity testing of isolates of Treponema hyodysenteriae 
from Farms A and B 
. Patho-
Farm Isolate Hemolysis Type of pig signs System gen ic i t yC  
A B578 e 2-8 wk old + oral + 
A B624 B 8-22 wk old - loops + 
A B525 B Sow loops + 
A B626 B 2-8 wk old ND loops + 
A 8696 6 2 wk old + loops + 
A 81072 S 8-22 wk old + loops + 
A 81209 B 2-8 wk old ND loops + 
A 81214 B 8-22 wk old - oral -
A 81215 B 8-22 wk old - loops + 
B B721 B 2-8 wk old + oral + 
B B1313 B 10-22 wk old + loops + 
pig V/2S exhibiting clinical signs of swine dysentery when sam­
pled; pig was not exhibiting clinical signs of swine dysentery when 
sampled; ND; history unknown. 
'^Oral : intragastric inoculation of 2-week-old SPF pigs; loops: 
inoculation of intact colonic loops. 
^+: signs and/or lesions of swine dysentery observed; signs 
and/or lesions of swine dysentery not observed. 
sensitive in detecting infected herds. In the case of Farm A, an average 
of 1 shedder of T^ hyodysenteriae was found for every 13.4 asymptomatic 
pigs sampled (8-22 weeks of age). Sampling 13-14 pigs then, allowed 
classification of this herd as infected in spite of the continual drug 
pressure. 
83 
Table 34. Comparison of amounts of agglutinating antibody in sera to 
presence of Treponema hyodysenteriae in feces of pigs on 
Farms A and B 
Cul- Cul-
Farm Age of pig ture^ Titer" Farm Age of pig ture Titer 
A Sow - 91 A 2-8 wks - 45 
A Sow - 40 A 2-8 wks - 23 
A Sow P 64 A 8-22 wks - 181 
A Sow - 51 A 8-22 wks P 64 
A Sow - 32 A 8-22 wks - 128 
A 2-8 wks - 20 A 8-22 wks - 45 
A 2-8 wks - 13 A 8-22 wks - 45 
A 2-8 wks - 0 A 8-22 wks - 128 
A 2-8 wks - 0 A 8-22 wks - 64 
A 2-8 wks - 32 A 8-22 wks - 45 
A Sow P 91 A 8-22 wks - 64 
A Sow - 32 A 8-22 wks - 181 
A Sow - 64 A 8-22 wks - 362 
A Sow - 128 A 8-22 wks - 64 
A Sow - 32 A 8-22 wks - 32 
A Sow - 32 A 8-22 wks - 11 
A Sow - 91 A 8-22 wks - 23 
A Sow - 181 A 8-22 wks - 32 
A Sow - 256 A 8-22 wks - 181 
A S CV» - 64 H  8-22 wks - 45 
A Sow - 64 A 8-22 wks NP 181 

























































^P: pathogenic T. hyodysenteriae isolated; NP: nonpathogenic T. 
hyodysenteriae isolated; T. hyodysenteriae not isolated. 
^Reciprocal of geometric mean of 2 or 3 determinations of agglutinat­
ing antibody titer. 
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No asymptomatic pigs shedding T. hyodysenteriae were detected on Farm 
B. As noted earlier, the herd was depopulated before a full evaluation 
could be completed; therefore, several potential "carrier sows" were never 
observed. On the other hand, it may simply indicate that the reservoir of 
the disease on this farm was in the environment of the nursery-finishing 
building. 
The correlation of agglutinating antibody titers with presence of T. 
hyodysenteriae in feces of pigs (Table 34) was poor. Although in a few 
cases, a significant titer occurred in a pig which was shedding T. hyo­
dysenteriae, it was an inconsistent finding and will require further study 
before serology can be used as an aid to recognizing a carrier state. 
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EPIDEMIOLOGY OF SWINE DYSENTERY 
Current Knowledge and Speculation 
Treponema hyodysenteriae apparently exists only within the swine 
environment. Figure 6 illustrates present knowledge and some speculations 
regarding the relationship between T. hyodysenteriae and swine and their 
environment. 
A primary means by which T^ hyodysenteriae may both enter and leave a 
herd of swine is the movement of pigs. Speculation in this regard began 
early in the history of the disease (Whiting et al., 1921). Gorrie (1946) 
showed that pigs recovered from swine dysentery could transmit the disease 
to susceptible pigs. As shown in the third section of this work, pigs 
recovered from swine dysentery and remaining asymptomatic for more than 
2 1/2 months were capable of transmitting the disease to susceptibl' pigs. 
One sow has been shown to be involved in maintenance of swine 
dysentery within a herd. Introduction of breeding stock into a herd is 
likely to be involved in herd-to-herd spread. 
A dog was shown to shed pathogenic T. hyodysenteriae (J. Glenn 
Songer and R. D. Glock, unpublished data) on an Iowa farm where swine 
dysentery was endemic. This is another possible means by which the 
organism could be carried from herd to herd. Birds, shoes or clothing 
of personnel, and cars or trucks may also be possible vehicles of the 
infection. 
Morales et al. (1976) showed T. hyodysenteriae to be contained within 
Balantidium coli in one outbreak of the disease. If the treponeme can 
Figure 6. Interactions of Treponema hyodysenteriae and swine dysen­
tery with various facets of the swine environment; dotted 
lines indicate relationships which are largely speculative, 
while solid lines show relationships which have been 
confirmed 
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remain viable within B. coli, this may represent another means of spread 
from one herd to another, by water or by any means through which B. coli 
can be carried. 
Within a herd, Glock et al. (1975a) and Glock and Schwartz (1975) have 
shown the apparent survival of T. hyodysenteriae in anaerobic lagoons used 
for treatment of swine wastes. Jane (personal communication) showed that 
T. hyodysenteriae survived for at least 4 days in this environment. T. 
hyodysenteriae has also been isolated from a waste holding pit (J. Glenn 
Songer and R. D. Glock, unpublished data). The disease may be recycled 
within a herd in this manner; land disposal of wastes may also contribute 
to maintenance of the disease within a herd or spread between herds. 
The pig producer may also be responsible for carriage of T. hyo­
dysenteriae from one group of pigs to another within his herd. 
Soil has not been adequately evaluated as a reservoir of T. hyo­
dysenteriae. Survival of the organism in this facet of the swine environ­
ment would probably have an effect in inter- as well as intra-herd trans­
mission of swine dysentery. 
Current Knowledge and Recommended Future Research and 
Application to Control of Swine Dysentery 
Control of swine dysentery is necessarily dependent upon breaking the 
above cycle (Figure 6) at some point or points. Development of new 
techniques and refinement of techniques presently in use may allow prog­
ress toward the eventual elimination of swine dysentery as a disease 
problem to the swine industry. 
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Within individual herds, infected breeding stock must be controlled. 
Boars should be carefully selected from known swine dysentery free herds, 
as should any gilts and sows which are purchased. Sows detected as 
carriers of T. hyodysenteriae should be either eliminated from the herd, 
or measures taken to prevent their transmitting the disease to their 
1itters. 
No pigs should be introduced into a herd which are not from a known 
swine dysentery-free herd. It may be best not to mix farrow-to-finish 
and feeder pig buying operations on any one farm. 
Detection of infected herds is an area of research into which some 
recent inroads have been made. Culture of feces using selective medium 
TSA-S40C has allowed detection of carriers of pathogenic T. hyodysenteriae 
on a farm where drugs for treatment of swine dysentery were in constant 
use. The sensitivity of this selective medium should be determined. The 
addition of further selective compounds to this medium, or the development 
of a selective broth should be studied. Further use of cultural tech­
niques in infected herds under different systems of management may allow 
definition of sample sizes of various ages of pigs for use in detection of 
infected herds. 
Serological detection of carrier pigs is of little use at present, 
since not enough is known about nonspecific reactions caused by antigens 
related to T. hyodysenteriae. Joens (1976) reported that in pigs with no 
exposure to pathogenic T. hyodysenteriae, titers of agglutinating antibody 
rose with age, reaching values as high as 1:128 or 1:256. Further de­
velopment and evaluation of serological techniques, with increases in both 
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sensitivity and specificity, may allow pinpointing of infected herds or 
possibly even individual carriers of T. hyodysenteriae. 
As cultural and serological techniques are improved, control of the 
movement of feeder pigs and breeding stock from infected to clean herds 
may become possible. Additionally, if eradication is the 5oal, infected 
herds may be located and depopulated and the premises decontaminated. 
The carrier pigs should also be studied from another point of view. 
Whether carrier pigs shed T. hyodysenteriae constantly or only periodical­
ly is unknown. Pathogenic T. hyodysenteriae may be present In asympto­
matic animals (with or without a history of swine dysentery), but de­
tectable only when stress or some other factor or factors lead to 
shedding or to the acute disease. 
Attempts should be made by individual producers to control the move­
ments of dogs, cats, salesmen, and vehicles from one farm to the next 
v.'ithcut proper decontamination. Particular care should be exercised with 
vehicles which are in close contact with pigs from a wide variety of 
sources. Producers themselves should be conscientious in developing 
workable sanitation programs for their own herds. Along with control of 
traffic on farms, such control measures as disinfection of boots and 
clothing to avoid carriage of the infection into their herds from outside 
sources, as well as from building to building on the same farm should be 
practiced. Further attempts should be made to define additional domestic 
and wild animal reservoirs of T. hyodysenteriae infection. 
As the trend toward larger herds of swine reared in total confinement 
progresses, use of anaerobic lagoons for waste handling will probably 
become more widely used. Further work must be done regarding the in­
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volvement of waste treatment systems in the intra-herd maintenance and 
herd to herd transmission of T. hyodysenteriae infection. In the future, 
such systems should be designed with emptying and decontamination as 
prime considerations. 
Survival of T. hyodysenteriae in other facets of the swine environ­
ment must be studied in detail. Soil, water, and various types of swine 
pens must be evaluated to determine the ability of the organisms to 
survive or to establish a stable population. Means by which these parts 
of the environment can be disinfected must also be investigated. 
Certain environmental exposures are controlled only with great dif­
ficulty (e.g., exposures to soil and streams and other water sources which 
may flow from farm to farm). These will, however, be at least partially 
controlled with the trend toward total confinement rearing of pigs. 
The nature and extent of control measures taken will depend largely 
upon the balance between expenses incurred due to the disease and cost of 
the various means of controlling the disease. Attempts have been made to 
define the incidence, prevalence, and economic significance of swine 
dysentery, but until reliable figures are obtained for each of these 
parameters, no sustained thrust into control of the disease can be made. 
The choice will likely be between (1) eradication of the disease and (2) 
attempting to control it through vaccination or drug treatment. If an 
eradication program is not economically feasible, research efforts should 
be directed toward development of a vaccine and better compounds for 
treatment of the disease. 
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